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DISEASES  OF  THE  VULVA  AND  VAGINA 
(NON-VENEREAL) ;  LEUCORRHCEA. 

By  T.  J.  W ATKINS,  M.  D. 

DISEASES  OF  THE  VULVA. 

Vulvitis. 

Vulvitis  may  be  catarrhal,  follicular,  phlegmonous,  gangrenous, 
aphthous,  erysipelatous,  or  diphtheritic.  It  may  result  from  unclean- 
liness  of  person  or  environment ;  from  decomposed  or  diabetic  urine ; 
from  irritating  menstrual  or  leucorrhoeal  discharges ;  from  ascarides  ; 
from  traumatism,  which  includes  excessive  or  violent  venery,  onanism, 
and  the  itching,  scratching,  and  rubbing  occasioned  by  pruritus  ;  and 
from  specific  fevers.  Obesity  and  the  strumous  diathesis  predispose  to 
vulvitis. 

Catarrhal  vulvitis  involves  the  superficial  epithelium,  but  may  ex- 
tend into  the  vulvar  and  vulvo-vaginal  glands,  the  urethra  and  urethral 
glands,  or  into  the  vulvar  connective  tissue. 

Follicular  vulvitis  involves  the  sebaceous  and  sudoriparous,  rarely 
the  mucous,  glands. 

Phlegmonous  vulvitis  is  an  inflammation  of  the  connective  tissue,  is 
usually  associated  with  other  varieties  of  vulvitis,  and  frequently  results 
in  abscesses  and  furuncles. 

Gangrenous,  aphthous,  erysipelatous,  and  diphtheritic  vulvitis  present 
the  same  general  characteristics  as  when  these  varieties  of  inflammation 
occur  in  other  parts  of  the  body. 

When  the  variety  of  vulvitis  has  been  determined,  its  etiology 
ascertained,  and  its  pathological  lesions  recognized,  the  treatment  will 
usually  be  very  satisfactory. 

The  patient  should  remain  quiet;  in  severe  cases  the  recumbent 
posture  should  be  maintained.  The  ice-bag  is  a  valuable  agent  in  the 
early  stage  of  acute  vulvitis.  It  relieves  the  congestion  and  oedema, 
and  is  very  grateful  to  the  patient.  1 1  should  not,  however,  be  used 
continuously,  as  it  may  produce  necrosis.  In  the  later  stages  of  the 
disease  hot  moist  applications  should  be  used  for  the  relief  of  these 
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conditions.  They  are  most  conveniently  and  satisfactorily  applied  by 
means  of  poultices. 

The  vulva  should  be  kept  as  free  as  possible  from  all  secretions  and 
discharges  by  vaginal  douches,  irrigations,  and  baths.  The  douches 
and  baths  should  be  rendered  antiseptic  by  the  use  of  carbolic  acid, 
1  to  2  per  cent. ;  bichloride  of  mercury,  from  1  : 1000  to  1  :  4000 ; 
boric  acid,  2  to  5  per  cent. ;  creolin,  from  1  : 200  to  1  : 500 ;  or 
Thiersch's  solution.  Carbolic  acid  is  preferable  when  burning  and 
itching  exist.  The  use  of  bichloride  of  mercury  should  not  be  so  pro- 
longed as  to  destroy  the  epithelium.  In  severe  cases  the  antiseptic 
solutions  may  be  employed  frequently  or  continuously  for  a  short  time, 
but  in  mild  cases  ablutions  twice  daily  will  be  sufficient. 

Ointments  should  be  employed  when  necessary  to  protect  the  vulva 
from  irritating  discharges  and  to  keep  its  surface  moist.  Zinc  oint- 
ment, vaseline,  cold  cream,  or  benzoated  lard  may  be  used  for  this 
purpose.  I  have  found  a  mixture  of  \  drachm  to  1  drachm  of  bees- 
wax to  the  ounce  of  zinc  ointment  very  satisfactory.  The  beeswax- 
must  be  well  heated  in  order  that  it  may  mix  thoroughly  with  the 
zinc  ointment. 

The  vulva  may  be  absolutely  protected  from  urine  by  the  use  of  a 
perineal  shield  which  I  have  devised  (see  Fig.  4),  and  which  was 
described  in  the  American  Journal  of  Obstetrics,  April,  1891,-  p.  501. 


Fig.  4. 


During  the  acute  stage  of  vulvitis  in  children  they  should  be  placed 
in  a  warm  bath  to  urinate.  A  small  piece  of  lint  or  gauze  should  be 
placed  between  the  labia  to  prevent  friction. 

The  general  condition  of  the  patient  should  always  be  carefully 
studied  and  treated  according  to  indications. 

Catarrhal  Vulvitis.— Nitrate  of  silver  is  the  most  valuable  agent 
in  the  treatment  of  this  inflammation.  It  usually  relieves  the  burning 
and  itching  which  arc  the  most  distressing  symptoms.  It  should  be 
employed  as  follows:  Apply  a  10  per  cent,  solution  of  cocaine  to  the 
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inflamed  surface,  followed  five  or  ten  minutes  later  by  a  .solution  of  20 
to  60  grains  of  nitrate  of  silver  to  the  ounce  of  water.  This  should 
now  be  covered  by  a  thick  layer  of  vaseline  or  by  a  flaxseed  poultice. 
A  single  application  of  the  nitrate-of-silver  solution  will  usually  be 
sufficient  in  mild  cases  of  catarrhal  vulvitis,  but  in  severe  cases  repeated 
applications  at  intervals  of  three  or  four  days  will  be  necessary.  If, 
notwithstanding  this  treatment,  the  pain  continue  severe,  sedatives 
should  be  employed.  When  the  vulva  is  moist  the  following  is  an 
excellent  sedative : 

I$s.  Tincturse  opii, 

Liquor,  plumbi  subacet.  dil.,     da.  f  §j  ; 
Aquse,  flvj. — M. 

The  vulva  may  be  kept  moist  by  lint  saturated  with  this  solution. 
When  the  secretions  are  excessive  and  the  pain  not  severe,  a  powder 
composed  of  equal  parts  of  subnitrate  of  bismuth,  starch,  and  chalk  is 
very  efficient.  Each  application  of  this  powder  should  be  preceded  by 
a  thorough  irrigation  with  an  astringent  solution,  such  as  sulphate  of 
zinc,  1  to  5  per  cent. ;  sulphate  of  copper,  \  to  1  per  cent. ;  or  bichlo- 
ride of  mercury,  1 :  2000  to  1  :  4000.  If  the  discharge  be  purulent,  a 
powder  of  equal  parts  of  iodoform  and  subnitrate  of  bismuth  will  act 
well. 

When  the  inflamed  vulva  is  dry,  ointments,  such  as  oxide  of  zinc, 
vaseline  (Chesebrough's),  cold  cream,  or  benzoated  lard,  should  be 
used ;  and  when  indicated  such  sedatives  and  antiseptics  as  carbolic 
acid,  acetate  of  lead,  iodoform,  and  cocaine  may  be  employed.  I  have 
found  the  following  combinations  useful : 


Jfy.  Acidi  carbolici,  1TLx-TTLxv  ; 

Liquoris  plumbi  subacetatis,  f'sj  ; 

Vaselini  (Chesebrough's),  fgj. — M. 

This  preparation  is  especially  efficient  when  pruritus  exists. 

I^.  lodoformi,  gr.  xxv-gr.  xl ; 

Cocainae  hydrochloratis,  3ss ; 

Vaselini  (Chesebrough's),  §j. — M. 

1^5.  Ichthyol.,  gr.  x  ; 

Vaselini,  3j. — M. 


To  be  used  when  extensive  excoriation  is  present. 

If  the  presence  of  the  oxyuris  vermicularis  be  suspected  a  plain 
enema  should  be  given  daily,  followed  by  an  infusion  of  quassia,  2 
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ounces  to  the  pint,  for  three  or  four  days.  A  lotion  of  carbolic  acid, 
|  of  1  per  cent.,  should  be  kept  continuously  over  the  vulva  for  one 
or  two  days. ' 

In  the  treatment  of  vulvitis  during  the  post-menstrual  period  it 
should  be  remembered  that  the  normal  secretions  of  the  vulva  are 
diminished  and  that  the  muco-cutaneous  surface  has  become  thickened 
and  its  elasticity  lessened. 

In  chronic  catarrhal  vulvitis  the  vulvar  or  vulvo-vaginal  glands, 
the  urethral  glands,  or  the  urethra  are  frequently  if  not  always  in- 
volved. The  cure  of  these  cases  depends  largely  upon  the  removal 
of  the  diseased  condition  in  the  glands  and  in  the  urethra.  Frequent 
or  continuous  applications  of  astringent  antiseptics,  such  as  balsam  of 
Peru,  pinus  Canadensis,  pyroligneous  acid,  or  bichloride  of  mercury, 
1  :  2000  or  1  : 4000,  over  the  affected  areas  will  often  effect  a  cure.  It 
may,  however,  be  necessary  to  lay  the  ducts  of  these  glands  freely  open, 
and  either  thoroughly  cauterize  or  curette.  As  a  caustic,  fused  nitrate 
of  silver  or  the  Paquelin  or  gal vano- cautery  will  be  found  effective. 
If  the  glands  of  Bartholini  are  extensively  involved,  they  should 
be  excised  and  the  resultant  wound  be  permitted  to  heal  by  gran- 
ulation. 

Follicular  Vulvitis. — The  cure  of  follicular  vulvitis  often  requires 
thorough  and  severe  treatment.  First,  the  exciting  cause  should  be 
removed,  and  then  the  glands  should  be  relieved  of  their  pent-up  secre- 
tions by  means  of  the  curette,  or  in  aggravated  cases  by  the  cautery. 
I  have  found  nitrate  of  silver,  40  to  60  grains  to  the  ounce,  most  ser- 
viceable as  a  caustic ;  it  also  destroys  the  diseased  glandular  tissue.  It 
may  be  necessary  to  repeat  this  treatment  two  or  three  times  at  inter- 
vals of  three  or  four  days.  When  follicular  vulvitis  exists  during 
pregnancy,  palliation  may  be  the  only  treatment  which  it  is  advisa- 
ble to  employ  until  the  end  of  labor.  The  palliative  measures  are 
the  same  as  those  recommended  in  the  consideration  of  catarrhal 
vulvitis. 

Phlegmonous  Vulvitis. — The  treatment  of  phlegmonous  vulvitis 
will  depend  to  a  great  degree  upon  the  nature  and  extent  of  the  vulvar 
cellulitis.  The  inflammation  may  vary  in  intensity  from  a  simple 
furuncle  which  requires  little  attention,  to  an  active  inflammation 
of  the  entire  cellular  tissue  which  demands  active  treatment.  In 
the  acute  stage  it  is  best  treated  with  cold  applications  by  means 
of  the  ice-bag,  which  should  not,  however,  be  continued  too  long 
for  fear  that  it  may  produce  necrosis.  If  the  inflammation  is  not 
aborted  by  this  treatment,  hot  applications  should  be  continuously 
made.  I  have  found  flaxseed  poultices  made  with  1  :  1000  bichloride- 
of-mercury  solution  very  efficient  in  limiting  inflammation  and  hasten- 
ing suppuration.    As  soon  as  the  presence  of  pus  can  be  detected  it 
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should  be  evacuated  by  a  free  incision,  and  the  cavity  drained  by 
means  of  light  packing  with  antiseptic  gauze.  The  dressing  should 
be  changed  when  soiled  and  the  wound  irrigated  if  necessary. 

Gangrenous  Vulvitis. — Gangrene  of  the  vulva  is  produced  by  the 
same  causes  and  should  receive  the  same  treatment  as  gangrene  in  other 

pa  i  ts  of  the  body. 

Aphthous  Vulvitis  occurs  usually  during  childhood,  and  is  charac- 
terized by  whitish  patches  similar  to  those  which  exist  in  aphthous 
stomatitis.  The  patches  are,  as  a  rule,  situated  on  the  inner  side  of 
the  labia.  The  treatment  consists  in  the  thorough  local  use  of 
parasiticides,  such  as  bichloride  of  mercury  or  carbolic,  boric,  or 
salicylic  acid,  which  are  always  effective.  I  have  found  the  follow- 
ing mixture  efficient  for  the  removal  of  aphthae : 

K/.  Acidi  salicylici,  gr.  x-xxx  ; 

Bismuthi  subnitratis,  3ij  ; 

Glycerini,  q.  s.  ad  f  3J- — M. 

The  diseased  area  should  be  kept  covered  with  this  paste  until  the 
patches  disappear.  Lawson  Tait  says,  "  A  lotion  containing  sodium 
hyposulphite  is  an  unfailing  remedy." 1 

Erysipelatous  Vulvitis. — Erysipelas  of  the  vulva  usually  occurs 
during  childhood,  and  frequently  soon  after  birth.  It  may  result 
from  infection  of  a  wound,  contusion,  or  abrasion  of  the  vulva,  or 
erysipelas  may  extend  from  other  parts  of  the  body  to  the  vulva.  The 
treatment  should  be  both  local  and  systemic.  Tincture  of  the  chloride 
of  iron  is  probably  the  best  local  remedy :  it  limits  the  extension, 
lessens  the  virulence,  and  shortens  the  duration  of  the  disease. 
Thorough  local  applications  should  be  frequently  made  to  the  affected 
portion  of  the  vulva,  and  should  be  continued  throughout  the  actual 
stage  of  the  disease.  Good  results  may  also  be  obtained  by  the  use  of 
ointment  of  ichthyol,  10  per  cent. ;  ointment  of  carbolic  acid,  2  to  5  per 
cent. ;  or  by  a  lotion  of  bichloride  of  mercury,  1  :  2000.  Cold  applica- 
tions are  almost  always  grateful  to  the  patient.  The  usual  systemic 
remedies  should  be  given,  including  the  free  use  of  dialvzed  iron  or  the 
tincture  of  the  chloride  of  iron. 

Diphtheritic  Vulvitis  is  usually  a  disease  of  childhood,  but  it 
may  result  from  infection  of  puerperal  or  other  wounds  of  the  vulva, 
or  may  exist  as  a  complication  of  diphtheria  in  other  parts  of  the  body. 
Local  treatment  alone  is  necessary  in  the  early  stage  of  the  disease  when 
uncomplicated.  I  consider  the  disease  primarily  local,  and  when,  seen 
early,  easily  cured  by  destroying  the  specific  poison  and  dissolving  the 
diphtheritic  membrane.   Salicylic  acid  perfectly  fulfils  these  indications. 

1  Diseases  of  Women  and  Abdominal  Suryery,  vol.  i.  p.  13. 
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I  invariably  use  the  following  preparation  for  diphtheria,  and  have 
never  known  it  to  fail  : 

I^j.  Acidi  salicylici ,  388— j  ; 
Bisnmthi  subnitratis,  sij  ; 

Glycerini,  q.  s.  ad  f  sj. — M. 

Frequent  and  thorough  applications  should  be  made  as  long  as  any 
diphtheritic  exudate  exists.  Its  use,  however,  should  not  be  prolonged 
beyond  this  point.  After  the  disappearance  of  the  exudate  mild  astrin- 
gent antiseptic  applications  are  indicated.  Coexisting  complications 
should  be  treated  according  to  the  indications. 

Eruptive  Diseases  op  the  Vulva. 

Eczema. — Eczema  of  the  vulva  may  be  either  primary  or  secondary. 
The  former  alone  will  be  considered  here.  The  eruption  may  be  ery- 
thematous, papular,  pustular,  vesicular,  or  squamous.  Vulvar  eczema 
occurs  most  frequently  at  the  menopause,  during  pregnancy,  or  at  the 
menstrual  molimen.  Tait1  considers  diabetic  urine  the  most  common 
cause  of  the  disease  at  the  menopause.  Irritating  discharges  from 
the  bladder,  vagina,  uterus,  or  Fallopian  tubes  or  from  pelvic  abscess 
may  produce  eczema  of  the  vulva.  The  surface  of  the  vulva  may  bo 
inflamed,  dry,  cedematous,  and  thickened  by  exudate,  may  be  covered 
by  scales  and  crusts,  or  may  be  excoriated  and  suppurating.  In  this 
disease  the  vulva  is  usually  bathed  with  the  vaginal  discharges. 

The  treatment  consists  in  the  removal  of  the  cause  if  possible,  and 
in  the  employment  of  measures  for  the  repair  of  the  lesion.  The  urine 
should  be  frequently  examined  for  sugar,  and  should  be  kept  from  con- 
tact with  the  diseased  area  by  means  of  the  perineal  shield  (see  Fig.  4), 
by  instructing  the  patient  to  urinate  while  in  the  bath,  or  by  irrigat- 
ing the  vulva  after  urination.  Tait2  highly  recommends  douches 
of  hyposulphite  of  sodium,  1  ounce  to  the  quart,  to  prevent  fermen- 
tation of  the  urine.  When  eczema  occurs  during  menstruation  the 
uterus  or  Fallopian  tubes  may  be  diseased,  and  should  be  treated 
according  to  indications.  The  topical  treatment  of  the  lesion  should 
be  the  same  as  when  the  eruption  occurs  on  other  portions  of  the 
body. 

Herpes. — Herpes  zoster  is  probably  the  only  herpetic  eruption  of 
the  vulva.  The  disease  is  usually  limited  to  one  side.  The  labium 
minus  is  the  part  most  frequently  affected.  The  eruption  is  character- 
ized by  vesicles  containing  clear  serum,  and  usually  appears  in  groups 
of  vesicles  along  the  course  of  the  superficial  nerves.  These  nerves 
are,  as  a  rule,  very  sensitive  to  pressure.  Herpes  may  result  from 
1  Op.  cil.,  p.  14.  2  Op.  e&,  p.  15. 
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trauma  or  from  systemic  disturbances.  The  eruption  is  aggravated 
by  friction.  The  pain  along  the  course  of  the  affected  nerve  is  often 
intense. 

During  the  acute  stage  of  the  disease  the  patient  should  remain 
quiet  and  the  labia  should  be  kept  separated  by  lint,  cotton,  or  gauze. 
Hypodermic  injections  of  morphine  at  the  seat  of  pain  will  give  relief 
which  may  be  permanent.  The  pain  may  also  be  relieved  by  local 
sedatives,  such  as  menthol,  30  grains  to  the  ounce  ;  carbolic  acid,  1  to 
2  per  cent. ;  and  the  lead-and-opium  wash.  Painting  the  affected 
areas  with  equal  parts  of  the  tinctures  of  aconite,  belladonna,  and 
iodine  may  control  the  pain.  Very  hot  or  very  cold  applications  may 
be  grateful  to  the  patient.  When  the  eruption  is  not  painful  the  ves- 
icles may  be  quickly  dried  by  dusting  them  with  powdered  oxide  of 
zinc.  Should  any  constitutional  disturbances  exist,  they  should  be 
treated  according  to  indications. 

Prurigo  of  the  vulva  rarely  occurs.  The  eruption  is  characterized 
by  small  reddish  and  slightly-elevated  papules.  Kiihn  describes  a 
dark,  reddish,  gland-like,  tenacious  depression  in  the  centre  of  the 
papule.  According  to  Klebs,1  the  papules  contain  dilated  lymphatics, 
which  press  upon  the  nerves  and  cause  pain  and  itching.  Almost  all 
the  writers  upon  prurigo  claim  that  it  is  incurable,  but  Kiihn2  states 
that  the  disease  disappears  soon  after  the  removal  of  the  dark  spot 
which  he  describes.  The  usual  measures  should  be  employed  for  the 
relief  of  the  pain  and  pruritus. 

Parasitic  Diseases  op  the  Vulva. 

Scabies  of  the  vulva  results  from  infection  by  the  Acarus  scabiei. 
The  lesion  is  characterized  by  whitish  furrows  underneath  the  epider- 
mis. When  uninjured  these  furrows  contain  serous  fluid  in  which  the 
presence  of  the  parasite  may  be  detected  by  the  microscope.  The  cha- 
racter of  the  lesion  is  much  changed  by  the  scratching  and  rubbing  to 
which  the  patient  resorts  for  the  relief  of  the  characteristic  intolerable 
itching. 

In  the  treatment  of  scabies  of  the  vulva  the  affected  area  should  be 
thoroughly  washed  with  a  weak  solution  of  bicarbonate  of  sodium,  and 
the  vulvar  hair  removed  if  necessary.  The  following  prescription  will 
be  found  efficient : 

1^.  Sulphur,  sublimati, 
Sodii  bicarbonat., 
Vase] ini  (Chesebrough), 
Sig.  Use  freely  after  bathing. 

1  Winckel,  Handbook  of  Diseases  of  Women,  p.  57. 
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The  local  use  of  balsam  of  Peru  is  certain  to  destroy  the  parasite, 
but  it  leaves  an  indelible  stain  on  the  clothing 

Pediculus  Pubis. — This  parasite  may  infest  the  vulva.  It  pro- 
duces intense  pruritus,  and  the  attempt  to  relieve  this  by  scratching 
and  rubbing  may  result  in  extensive  erosions  or  in  acute  vulvitis. 
The  parasite  may  be  destroyed  by  the  local  use  of  mercurials  and  other 
parasiticides,  such  as  mercurial  ointment,  5  per  cent,  carbolic-acid 
solution,  or  sulphur  ointment.  In  severe  cases  the  hair  on  the  pubes 
and  vulva  should  be  shaven. 

Tumors  of  the  Vulva. 

Cystoma. — Cystic  tumors  of  the  vulva  may  develop  in  the 
vulvo-vaginal  glands  or  in  their  ducts,  in  the  mucous  glands,  and  in 
the  lymphatic  spaces  (Klebs).1  The  disease  most  commonly  occurs  in 
the  Bartholinian  glands  and  their  ducts.  When  the  gland  -is  affected 
the  tumor  may  be  lobulated.  The  contents  of  the  cyst  may  be  watery, 
viscid,  sanguineous,  or  purulent.  If  the  tumor  be  large  it  should  be 
freely  incised,  its  lining  membrane  thoroughly  curetted  and  painted 
with  a  strong  solution  of  carbolic  acid,  iodine,  or  nitrate  of  silver,  and 
the  cavity  packed  with  gauze.  The  dressing  should  be  changed  when 
soiled.  Small  cysts  of  the  Bartholinian  glands  should  be  entirely 
removed  if  they  cause  any  disturbance.  Cysts  may  occur  in  Gartner's 
canal.  They  are  usually  small,  and  are  filled  with  a  clear  serous  fluid. 
Incision  of  the  tumor  and  cauterization  of  its  lining  membrane  will 
often  effect  a  cure.  Cysts  of  the  mucous  glands  or  follicles  are  usually 
small  and  contain  a  thick  mucous  substance.  They  are  cured  by  simple 
evacuation. 

Hydrocele  is  a  collection  of  serum  about  the  round  ligaments ;  that 
is,  in  the  canal  of  Nuck.  The  serum  may  be  mixed  with  pus  or  blood. 
Care  must  be  exercised  in  differentiating  between  this  affection  and 
hernia.  When  the  tumor  is  small  it  may  be  removed  by  the  use  of 
counter-irritants,  such  as  tincture  of  iodine,  croton  oil,  and  cantharides. 
Aspiration  may  be  necessary  to  remove  the  fluid.  For  this  purpose  a 
hypodermic  syringe  may  be  used.  The  needle  should  be  allowed  to 
remain  in  situ,  and  through  it  should  be  injected  a  few  drops  of  com- 
pound tincture  of  iodine  or  of  95  per  cent,  carbolic  acid,  which  by 
setting  up  an  active  inflammation  will  usually  obliterate  the  sac.  In 
severe  cases  it  may  be  necessary  to  incise  the  sac  of  the  hydrocele  and 
force  the  cavity  to  close  by  granulations.  This  should  be  done  as  fol- 
lows :  The  field  of  operation  should  be  shaved  and  t  horoughly  cleansed. 
The  tumor  should  then  be  incised  throughout  its  entire  length,  and  the 
lining  of  the  cavity  destroyed  by  curettement,  caustics,  or  the  cautery. 
The  cavity  should  now  be  packed  with  antiseptic  gauze.  Irrigation 

1  Eandbuch,  i,  2,  a,  965. 
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with  antiseptic  fluids  should  be  employed  when  necessary  for  surgical 
cleanliness,  and  the  dressing  changed  when  soiled. 

Hernia. — Vulvar  hernia  may  be  either  inguino-labial  or  vagino- 
labial. In  inguino-labial  hernia  some  of  the  abdominal  or  pelvic 
viscera  escape  along  the  round  ligament  into  the  labium.  Cases  are  on 
record  in  which  the  hernial  sac  contained  omentum,  intestines,  Fallo- 
pian tube,  ovary,  or  even  the  uterus.  Vagino-labial  hernia  is  a  pro- 
trusion of  some  of  the  viscera  through  the  broad  ligament  and  the 
levator  ani  muscle  into  the  labium. 

The  treatment  of  the  inguinal  variety  may  be  either  palliative  or 
curative.  The  palliative  treatment  consists  in  replacing  the  hernia  and 
in  retaining  it  in  place  by  means  of  a  truss.  The  curative  treatment 
is  the  ordinary  radical  operation  for  hernia.  The  vaginal  variety  of 
hernia  should  be  treated  by  replacing  the  dislocated  viscus,  and  by 
retaining  it  in  place  by  means  of  a  ring  pessary  or  Scarpa's  pad.  It 
may  be  possible,  however,  to  suture  the  opening  in  the  levator  ani  after 
the  reduction  of  the  hernia. 

Varicocele. — The  veins  of  the  vulva  may  become  varicosed,  as  do 
veins  in  other  parts  of  the  body.  As  a  rule,  the  superficial  veins  alone 
are  affected,  but  Tait1  rej)orts  a  case  in  which  the  veins  were  so  exten- 
sively involved  as  to  produce  a  large  tumor  in  each  labium.  Varicocele 
of  the  vulva  may  result  from  inflammation  of  the  inner  coat  of  the 
veins,  from  obstruction  by  pressure,  from  straining  at  stool,  lifting, 
etc.,  and  may  be  either  unilateral  or  bilateral.  The  tumor  most  fre- 
quently occurs  in  women  who  have  borne  children.  It  may  cause 
oedema,  a  burning  sensation,  or  pruritus.  It  may  be  so  large  as  par- 
tially to  occlude  the  vaginal  canal  and  to  obstruct  labor.  The  dan- 
ger of  rupture  of  varicose  veins  during  labor  should  always  be  borne 
in  mind. 

Varicocele  due  to  pregnancy  may  be  relieved  by  pressure.  When 
the  disease  is  confined  to  the  superficial  veins,  they  may  be  incised  and 
their  contents  evacuated,  or  they  may  be  dissected  out.  Should  the 
veins  affected  be  large  and  numerous,  the  diseased  portions  may  be 
ligated  and  excised. 

Haematoma  of  the  vulva  is  an  accumulation  of  blood  in  the  con- 
nective tissue  of  the  labium  from  a  ruptured  vessel.  The  tumor  may 
be  small  or  may  distend  the  entire  labium.  The  predisposing  causes 
are  varicocele  and  pregnancy.  The  chief  exciting  causes  are  injuries, 
such  as  kicks,  blows,  instrumental  delivery,  etc.,  and  over-distension 
of  veins  due  to  labor,  straining  at  stool,  heavy  lifting,  and  the  like. 
If  the  tumor  be  small  it  may  disappear  by  absorption.  A  large 
accumulation  of  blood  may  cause  sloughing  or  may  suppurate. 

During  the  early  stage  of  the  disease  the  haemorrhage  may  be 

1  Op.  cit.,  p.  41. 
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cheeked  or  limited  by  keeping  the  patient  recumbent  and  by  the  local 
use  of  ice.  Hot  applications  should  be  employed  to  promote  absorp- 
tion. Should  the  tumor  threaten  to  produce  sloughing  or  to  suppurate, 
it  must  be  opened  by  a  free  incision.  If  bleeding  vessels  exist,  they 
should  be  ligated  and  the  cavity  thoroughly  cleansed.  The  wound  may 
be  entirely  or  partially  closed  by  sutures  aud  the  usual  antiseptic  dress- 
ings applied. 

Condyloma. — A  condyloma  consists  of  a  framework  of  connective 
tissue  which  contains  blood-vessels  and  probably  nerves  and  lymphatics, 
and  which  is  covered  by  a  thick  layer  of  epithelium.  Condylomata 
are,  as  a  rule,  hypertrophied  papillae,  but  they  occasionally  occur  upon 
surfaces  which  contain  no  papilla?.  They  are  most  commonly  located 
upon  the  nymphae,  fourchette,  and  around  the  anus,  but  may  extend 
into  the  vagina  and  even  over  the  cervix  uteri.  They  occur  frequently 
in  young  women  and  during  gestation,  at  which  time  the  papillae  are 
active.  Condylomata  may  be  pointed  or  broad  ;  they  may  be  few  and 
scattered  or  numerous  and  apparently  confluent ;  but  on  careful  exam- 
ination each  tumor  will  be  found  to  be  attached  by  a  small  pedicle. 
They  may  vary  in  size  from  a  slight  enlargement  of  a  papilla  to  a 
large  projecting  mass.  They  may  be  dry  or  moist,  but  are  usually 
covered  by  a  profuse  secretion.  Ulceration  frequently  occurs  on 
account  of  the  friction  and  acrid  discharge.  Condylomata  frequently 
appear  to  be  dependent  on  the  leucorrhceal  secretion  for  their  growth, 
and  occasionally  even  for  their  existence. 

The  treatment  consists  in  the  removal  of  the  cause  if  possible,  and 
in  the  eradication  of  the  tumor.  Great  care  should  be  taken  to  keep 
the  growths  free  from  secretions  aud  discharges,  as  otherwise  it  is  diffi- 
cult or  impossible  to  effect  a  cure.  Frequent  and  thorough  bathing  of 
the  vulva  with  cold  water  may  of  itself  cause  the  disappearance  of  the 
growths.  Should  there  be  a  leucorrhceal  discharge,  the  ordinary  anti- 
septic douches  should  be  systematically  employed.  In  case  of  moist 
growths,  dryness  should  be  secured  by  the  free  local  use  of  calomel 
either  alone  or  in  combination  with  iodoform,  subnitrate  of  bismuth, 
starch,  or  chalk.  I  "have  observed  very  good  results  from  the  use  of 
equal  parts  of  calomel  and  aristol.  When  the  condylomata  are  dry, 
good  results  may  follow  the  local  use  of  mercurial  ointments. 

Large  condylomata  may  be  removed  by  ligation  of  their  pedicles 
and  excision  of  the  growths.  Their  bases  should  then  be  destroyed  by 
caustics  or  the  cautery.  For  the  former,  fused  nitrate  of'  silver,  osmic 
acid  crystals,  chloride-of-zinc  paste,  or  carbolic  acid  may  be  employed. 
Chloride-of-zinc  paste  is  probably  the  best  caustic,  as  it  acts  upon  the 
diseased  tissues  only.  It  may  be  prepared  by  mixing  together  the 
officinal  solution  of  chloride  of  zinc  and  wheat  flour.  Cauterization 
may  be  produced  by  the  use  of  the  galvano-cautery3  Paquelin  cautery, 
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Fig.  5. 


or  a  pointed  steel  instrument  brought  to  a  red  heat.  Small  condylo- 
mata may  be  eradicated  by  the  use  of  caustics,  the  cautery,  or  the 
curette.  Should  haemorrhage  persist  after  the  removal  of  the  tumor, 
it  may  be  necessary  to  pass  a  suture  so  that  it  will  include  the  bleeding 
point.    Internal  remedies  should  be  given  according  to  indications. 

Lupus  is  characterized  by  confluent  nodules.  The  first  manifesta- 
tion of  the  disease  is  the  appearance  of  small  papules,  which  gradually 
enlarge,  soften  in  the  centre,  ulcerate, 
and  finally  cicatrize.  The  cicatrices 
may  be  quite  deep.  All  the  different 
stages  of  the  disease  may  be  seen  at 
the  same  time.  Three  varieties  of 
lupus  of  the  vulva  have  been  de- 
scribed— serpiginous,  perforating,  and 
hypertrophic.  Martineau 1  considers 
the  disease  tubercular,  and  recent  in- 
vestigation has  demonstrated  the 
presence  of  giant  and  lymphoid  cells 
and  the  bacillus  tuberculosis.  Some 
authors  assert,  and  others  deny, 
that  the  adjacent  glands  are  af- 
fected. In  two  cases  which  I  have 
observed  these  glands  were  not  af- 
fected. The  labium  majus  is  usu- 
ally the  seat  of  the  disease,  but  it 
may  extend  to  the  labium  minus. 
Lupus  of  the  vulva  is  a  rare  dis- 
ease. Winckel  states  that  not  more  than  twenty-five  cases  have  been 
reported. 

As  a  rule,  the  patient  suffers  only  from  the  inconvenience  and  irri- 
tation of  the  growth.  In  one  case  which  I  observed,  however,  there 
was  severe  local  pain.  The  tumor  may  be  excised,  cauterized,  or 
curetted.  The  excision  wound  should  if  possible  be  closed,  as  a  gran- 
ulating surface  is  a  good  nidus  for  the  disease.  The  Paquelin  is  prob- 
ably the  most  efficient  cautery.  The  best  caustic  is  in  my  opinion  the 
chloride-of-zinc  paste  described  in  the  treatment  of  condylomata.  After 
using  the  curette  the  resultant  wound  should  be  thoroughly  cauterized. 
If  granulating  surfaces  remain,  antiseptic  dressings  are  indicated.  The 
reports  thus  far  of  the  treatment  of  lupus  by  Koch's  tuberculin  would 
seem  to  justify  at  least  a  trial  of  this  remedy.  The  treatment  of  lupus 
of  the  vulva  is  usually  satisfactory  for  a  time,  but  the  marked  tendency 
of  the  disease  to  recur  should  be  borne  in  mind. 

Carcinoma. — Under  this  heading  will  also  be  considered  epithe- 
1  Cyclopwdia  of  Obstetrics  and  Qynacology,  vol.  xii.  p.  278. 
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lioma.  Carcinoma  of  the  vulva  is  of  relatively  infrequent  occurrence 
as  compared  with  carcinoma  of  the  uterus.  The  proportion  is  as  1  to 
35  or  40.  The  disease  most  frequently  commences  on  the  inner  sur- 
face of  the  labium  majus  near  the  fourchctte.  It  usually  extends 
along  the  labium,  and  frequently  involves  the  clitoris,  hut  extension  u, 
the  vagina  rarely  occurs.  The  adjacent  glands  are  affected  early  in  the 
disease.  The  character  of  the  growth  is  the  same  as  that  of  carcinoma 
in  other  regions  of  the  body.  Up  to  the  ulcerative  stage  the  disease 
may  develop  unnoticed,  and  usually  the  only  subjective  symptom  is 
slight  pruritus.  During  the  ulcerative  stage  the  patient  suffers  pain, 
which  may  be  very  severe,  and  there  is  an  acrid,  foetid,  and  occasion- 
ally sanguinolent  discharge.  It  is  said  that  death  usually  occurs 
within  two  years  after  the  commencement  of  the  ulcerative  process. 
As  a  rule,  death  results  from  exhaustion,  seldom  if  ever  from  haem- 
orrhage. 

The  treatment  consists  in  the  early  removal  of  the  tumor.  If  this 
be  done  before  the  glands  become  involved,  the  prognosis  is  quite  favor- 
able. Great  care  should  be  taken,  however,  that  the  tumor  is  entirely 
removed.  Kiistner1  advocates  the  removal,  as  far  as  practicable,  of  all 
the  diseased  glands.  The  methods  described  for  the  excision  of  lupus 
will  also  apply  to  the  removal  of  carcinoma. 

Sarcoma  seldom  develops  in  the  vulva.  Very  few  cases  are  on 
record.  The  character  of  the  tumor  is  the  same  as  in  sarcoma  in  other 
parts  of  the  body.  The  treatment  should  be  the  same  as  for  carcinoma. 

Elephantiasis  of  the  vulva  is  a  rare  disease,  and  especially  rare  in 
the  United  States.  The  disease  most  frequently  affects  the  labia 
majora  and  clitoris,  but  may  occur  upon  the  nympha?  (Mayer).2  The 
growth  may  vary  in  size  from  a  slight  thickening  of  the  cutis  to  a 
tumor  which  may  extend  as  far  as  the  knees.  Virchow  3  regards  the 
disease  as  originating  in  the  lymphatic  glands  and  connective  tissue, 
but  Winckel4  states  that  it  is  still  a  mooted  question  whether  the 
deeper  layers  of  the  skin  or  the  capillary  lymph-vessels  of  the 
corium  are  first  affected,  or  whether  the  lymph-stasis  caused  by  the 
hyperplasia  is  produced  by  the  pressure  of  the  swollen  glands  upon 
the  lymphatics. 

Winckel6  gives  the  following  classification  of  elephantiasis  based 
upon  the  external  appearance : 

a,  Elephantiasis  glabra  (smooth). 

b,  Elephantiasis  verrucosa  (warty). 

c,  Elephantiasis  papillomatosa  (papillary). 

1  Winckel,  p.  46. 

1  Cyclopaedia  of  Obstetrics  and  Gynaecology,  vol.  xii.  p.  292. 

8  Emmet,  Principle*  and  Practice  of  Gynecology,  p.  622.  4  P.  33. 

5  Op.  cit.,  p.  34. 
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According  to  the  consistence  of  the  growth,  he  also  describes  ele- 
phantiasis dura  and  elephantiasis  mollis. 

Klebs1  describes  three  varieties  of  the  disease : 

a,  Elephantiasis  lymphangiectoniatica. 

b,  Elephantiasis  epidermoidalis. 

c,  Elephantiasis  of  the  connective  tissue  of  the  vulva. 

The  degree  of  hypertrophy  usually  varies  in  different  parts  of  the 
skin  in  the  same  case,  and  so  the  tumor  may  be  globular  or  lobulated. 
It  frequently  becomes  pedunculated  by  reason  of  its  weight.    It  usu- 


Fig.  6. 


Elephantiasis  (after  Zweifel). 


ally  grows  rapidly,  but  much  more  rapidly  after  the  pedicle  has  com- 
menced to  form.  When  the  tumor  involves  only  the  epithelium  it  is 
called  ichthyosis  vulvae.  On  section  of  the  tumor  it  will  be  seen  that 
the  epidermis  is  thickened,  the  papillse  hypertrophied,  and  the  cutis 
much  thicker  than  normal.  The  connective  tissue  is  also  enormously 
increased,  and  the  tumor  will  contain  much  serous  fluid.  Spindle  cells 
and  round  cells  containing  many  nuclei  may  be  found  in  the  tumor 
(Winckel).2 

1  Winckel,  p.  34.  a  Op.  ciL,  p.  35. 
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Little  is  known  of  the  etiology  of  the  disease.  Syphilis  is  supposed 
to  be  the  most  common  cause.  Veh 1  has  reported  two  cases,  in  one  of 
which  syphilitic  infection  could  be  proven ;  in  the  other  scrofula  was 
the  only  ascertainable  cause.  Mechanical  irritation,  including  exces- 
sive venery,  trauma,  and  climatic  influences,  may  cause  the  disease. 
The  tumor  occurs  most  frequently  between  the  ages  of  twenty  and 
thirty  years  (Mayer).2 

The  symptoms  of  the  disease  are  burning  pains  in  the  region  of  the 
tumor,  dragging  sensations  from  its  weight,  vulvitis  and  erosions,  dif- 
ficult or  painful  urination,  and  difficulty  in  walking.  Ulceration  or 
gangrene  of  the  tumor  may  supervene.  Klebs3  reports  a  case  of  death 
from  peritonitis  in  a  lying-in  woman  who  had  elephantiasis. 

The  treatment  consists  in  the  extirpation  of  the  growth.  When  the 
pedicle  is  small  it  may  be  clamped,  transfixed,  ligated,  and  the  tumor 
removed  with  the  knife  or  scissors.  All  bleeding  points  should  be 
carefully  ligated.  After  the  removal  of  the  tumor  the  wound  should 
be  partially  or  entirely  closed  by  sutures.  If  the  tumor  is  very  heem- 
orrhagic,  its  base  may  be  ligated  in  sections  and  the  tumor  removed  in 
the  following  manner :  A  long  straight  needle  armed  with  heavy  silk 
is  passed  through  the  tumor  about  an  inch  from  its  edge  and  tied.  The 
portion  of  the  tumor  included  in  the  ligature  is  now  incised.  A  second 
ligature  may  be  carried  from  this  point  so  as  to  include  another  por- 
tion of  the  tumor,  and  the  included  portion  incised.  This  procedure 
is  continued  until  the  entire  tumor  is  removed.  Haemorrhage  from 
the  incised  portion  of  the  tumor  may  be  controlled  by  forci -pressure  or 
by  including  the  bleeding  vessel  in  a  ligature.  The  tumor  may  also  be 
removed  by  the  Paquelin  or  galvano-cautery.  The  wire  loop  of  the 
latter  is  probably  the  best  instrument  for  the  removal  of  excessively 
haemorrhagic  growths.    The  growths  seldom  if  ever  recur. 

Fibroma  of  the  vulva  is  not  frequently  met  with.  Fibromata 
usually  occur  in  the  labia  majora,  but  may  develop  in  the  perineum 
or  even  in  the  nymphae.  Kiwisch4  states  that  fibromata  may  develop 
from  the  interstitial  tissue  of  the  labia  majora,  from  the  pelvic  fascia, 
and  from  the  periosteum  of  the  pelvic  bones.  Klob  states  thai  they 
usually  contain  interstitial  tissue  and  muscular  fibres.  Their  size  may 
vary  from  very  small  growths  to  tumors  the  size  of  a  man's  head. 
Zweifel  has  removed  a  fibroma  the  size  of  a  child's  head,  and  Scanzoni 
has  removed  one  the  size  of  a  man's  fist.  Their  growth  is  usually 
slow,  but  they  may  develop  rapidly  during  pregnancy.  Scanzoni 
states  that  they  may  spontaneously  decrease  in  size,  as  <!<>  uterine 
fibromata  at  the  end  of  the  puerperium,  and  like  uterine  fibromata 
th<y  may  increase  in  size  al  the  menstrual  molimen. 

1  Winckel,  p.  35.  1  Cyclopcedia  of  Obstetrics  and  Gynecology,  vol.  xii.  p.  297. 
8  Ibid.,  vol.  xii.  p.  298.  4  Ibid.,  vol.  xii.  p.  301. 
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Little  is  known  of  the  etiology  of  fibromata.  Scanzoni1  believes 
thai  they  occasionally  result  from  unabsorbed  blood-clots  in  the  labia. 
The  symptoms  arc  principally  those  which  arise  from  the  weigh!  of 
the  tumor  and  the  inconvenience  which  it  occasions  as  regards  urina- 
tion, walking,  and  coitus.  It  may  also  produce  abrasions  from  the 
friction. 

When  the  tumor  is  pedunculated  the  pedicle  may  be  transfixed  and 
the  growth  removed.  If  the  tumor  is  sessile  or  the  pedicle  large,  its 
capsule  may  be  incised  and  the  growth  enucleated.  The  flaps  of  the 
resulting  wound  may  be  trimmed  and  united  with  sutures,  or  the  cavity 
may  be  packed  with  antiseptic  absorbent  gauze. 

Lipoma  of  the  vulva  may  develop  in  the  areolar  tissue  of  the 
labium  or  mons  veneris,  and  may  attain  a  considerable  size.  Emmet2 
reports  a  case  in  which  the  tumor  extended  as  far  as  the  knees,  and 
was  suspended  in  a  bag  which  hung  from  the  patient's  waist.  Stegele 3 
removed  a  lipoma  of  the  vulva  which  weighed  ten  pounds.  The 
tumors  are  soft  to  the  touch  and  their  shape  is  moulded  by  the 
pressure  of  the  thighs.  On  section  they  are  seen  to  be  composed  of 
subcutaneous  cellular  tissue  lined  with  fat.  The  patient  suffers  only 
from  the  inconvenience  of  their  size. 

The  treatment  consists  in  the  excision  of  the  tumor.  The  wound 
may  be  partially  or  entirely  closed  according  to  the  indications  in 
the  case. 

Neuroma. — Only  two  cases  of  neuroma  of  the  vulva  are  on  record. 
Simpson4  reports  a  case  in  which  subcutaneous  painful  nodules  existed 
near  the  meatus  urinarius.  Kennedy5  describes  small,  sensitive  nod- 
ules Avhich  were  found  on  the  nyniphse  and  vestibule,  and  which  resulted 
from  imperfectly  healed  ulcerations  after  delivery.  He  regards  them  as 
hypertrophied  granulations  not  fully  organized  or  covered  by  normal 
epithelium,  and  recommends  their  removal. 

Pruritus  of  the  Vulva. 

Pruritus  of  the  vulva  is  not  a  disease.  It  is  a  symptom  of  disease 
of  the  vulva,  the  vagina,  the  uterus,  the  uterine  appendages,  the  blad- 
der or  the  rectum,  or  of  some  systemic  disease.  It  is  so  often  impos- 
sible to  isolate  the  cause  of  pruritus  of  the  vulva  that  it  has  become 
ru-romary  for  gynecologists  to  treat  of  this  condition  as  a  disease 
rather  than  as  a  symptom. 

Pruritus  of  the  vulva  may  be  caused  by  abnormal  discharges  or 
secretions  from  the  vulva,  vagina,  uterus  and  its  appendages,  or 
bladder.    It  may  be  a  symptom  of  vulvitis,  of  eruptive  or  parasitic 

1  Op.  ait.,  p.  302.  1  American  Journal  of  Obstetrics,  1888,  p.  601. 

8  Zeitsekrift  fur  Chirurgie  und  Oeburtshiilfe,  Band  ix.  S.  243. 
4  Hart  and  Barbour,  Manual  of  Gynaicolorpj,  p.  549.  5  Winckol,  p.  48. 
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diseases,  or  of  certain  of  the  tumors.  It  may  exist  as  a  reflex  symp- 
tom of  rectal  disease,  as  haemorrhoids  or  fissure  of  the  anus,  or  possibly 
of  disease  of  other  adjacent  organs.  The  systemic  diseases  of  which  it 
may  be  a  symptom  are  diabetes,  Lithsemia,  and  the  various  neuro 
Wilshirc1  and  Friedreich2  think  it  is  produced  by  fungoid  organisms, 
and  support  this  assertion  with  the  statement  that  parasiticides  are  the 
only  curative  remedies. 

Pruritus  occurs  most  frequently  after  the  menopause,  probably  as  a 
result  of  the  atrophic  changes  in  the  vulva  and  the  increased  nervous 
irritability  of  the  patient.  The  irritation  is  usually  located  at  the 
junction  of  the  labia  majora  and  over  the  vestibule.  It  may  extend, 
however,  over  the  entire  vulva,  and  frequently  to  and  around  the  anus. 
The  affected  portion  of  the  vulva  ordinarily  presents  a  whitish,  mottled 
appearance,  is  dry,  fissured,  and  partially  covered  by  a  cheesy  substance, 
which  under  the  microscope  is  seen  to  be  composed  chiefly  of  broken- 
down  epithelial  cells.  It  is  not  known  whether  these  conditions  are 
the  result  of  disease  or  traumatism.  The  symptom  is  generally  inter- 
mittent, but  it  may  be  remittent.  It  is  more  severe  at  night,  when  the 
patient  is  overheated  or  excited,  and  during  the  menstrual  period.  Mas- 
turbation may  cause  or  may  be  an  effect  of  pruritus. 

The  treatment  consists,  first,  in  the  removal  of  the  cause  if  possible  ; 
and,  second,  in  the  relief  of  the  symptom.  If  disease  of  the  vulva  be 
present,  it  should  be  treated  as  previously  described.  If  haemorrhoids 
or  anal  fissures  exist,  their  cure  may  result  in  relief  of  the  symptom. 
The  vulva  should  be  kept  free  from  all  irritating  discharges  and  secre- 
tions. The  patient's  general  condition  should  always  receive  most 
careful  attention.  If  the  theory  of  Wilshire  and  Friedreich  be  true, 
parasiticides  are  indicated.  When  the  vulva  is  dry,  evaporating  lotions 
and  frequent  bathing  should  be  avoided,  and  it  should  be  kept  moist 
by  the  frequent  application  of  oils  or  ointments.  The  multiplicity  of 
remedies  recommended  would  seem  to  indicate  that  none  of  them 
are  certain  to  relieve  the  pruritus.  Among  these  remedies  may  be 
mentioned  the  following : 

Nitrate  of  silver  may  be  used  as  described  in  the  treatment  of 
vulvitis.  When  the  affected  area  is  small,  the  solid  stick  may  be 
employed. 

Cocaine,  4  to  10  per  cent,  solution  or  ointment,  for  local  use  during 
the  paroxysms. 

Carbolic  acid,  5  to  10  per  cent,  solution  or  ointment.  Skene3  recom- 
mends the  use  of  carbolic  acid  and  tincture  of  iodine,  equal  parts,  by 
means  of  an  atomizer  with  high  pressure,  so  that  the  solution  may  be 
forced  deeply  into  the  tissues. 

!  Virchovfi  Arehiy,  Band  xxx.  S.  476.  2  Brit.  Med.  Journ,,  Mar.  5,  1881. 

:1  Treatise  on  the  Diseases  of  Women,  p.  96. 
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Salicylic;  acid,  2  to  5  per  cent,  ointment  : 

Chloroformi  purificati, 
Olei  amygdalae, 
Sig.  Apply  when  needed. 

fy.  Chloralis, 
Camphorse, 
M.  et  adde — 
Unguenti, 
Acidi  borici, 
Sig.  Apply  over  affected  area. 

Subnitrate  of  bismuth. 
Tincture  of  aconite. 
Tincture  of  belladonna. 
Tincture  of  lobelia. 
Tincture  of  iodine. 
Fluid  extract  of  hamamelis. 

Ichthyol.,  gr.  xx  ; 

Vaselini  (Chesebrough's),  f^j. — M. 

Sig.  Apply  frequently. 

Iodoform,  saturated  solution  in  ether.  Apply  with  atomizer 
(Skene).2 

Menthol.    The  solid  stick  or  a  5  or  10  per  cent,  solution. 

Electricity.  Faradism  is  recommended  by  some,  and  galvanism 
by  other  authors. 

When  a  sedative  is  required  codeine  should  be  employed,  and  pref- 
erably in  the  form  of  a  suppository. 

In  obstinate  cases  Kustner3and  Sehroeder4  advise  excision  of  the 
affected  area.  The  resultant  wound  should  be  treated  in  the  usual 
manner  by  sutures,  dressings,  and  the  like. 


f§ij. — M. 

(Scanzoni.1) 

ad.  3ss ; 

si ; 

3ss. — M. 


DISEASES  OF  THE  VAGINA. 

Vaginitis. 

[NFLAMMATION  of  the  vagina  may  be  simple,  senile,  or  granular. 
Other  forma  of  vaginitis  arc  very  rarely  met  with,  such  as  emphysema- 

1  Hart  and  Barbour,  p.  540.  '  Op.  c.il.,  p.  90. 

3  Cent,  fur  Gyn.,  No.  12,  1885.  4  Pepper's  System  of  Medicine,  vol.  iv.  p.  394. 
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tous,  exfoliative,  diphtheritic,  dysenteric,  erysipelatous,  and  septic. 
These  latter  varieties  will  not  be  discussed  here,  because  they  seldom 
occur,  and  because  their  treatment  is  identical  with  that  of  the  Bame 
inflammations  in  other  parts  of  the  body.  The  reader  who  desires 
more  definite  information  regarding  these  rarer  forms  of  vaginitis  is 
referred  to  the  exhaustive  article  by  Breisky.1 

Simple  Vaginitis  may  result  from  irritating  discharges  or  secretions 
from — 

a,  The  vagina  ;  that  is,  malignant  disease. 

b,  The  bladder,  through  a  vesico-vaginal  fistula. 

c,  The  rectum,  through  a  recto- vaginal  fistula. 

d,  The  cervix  uteri;  that  is,  malignant  or  glandular  disease, 
ectropion. 

e,  The  corpus  uteri ;  malignant  growths,  endometritis. 
/,  Fallopian  tubes  ;  salpingitis. 

g,  Pelvic  abscess  discharging  through  the  vagina. 

Other  prominent  causes  are  the  use  of  too  hot,  too  cold,  or  irritating 
douches,  the  presence  in  the  vagina  of  the  sponges  sometimes  used  dur- 
ing menstruation,  badly-fitted  pessaries,  excessive  or  violent  coitus, 
onanism,  exanthematous  eruptions,  ascarides,  and  the  retention  of 
menstrual  blood  in  the  vagina. 

The  vaginal  mucous  membrane  is  reddened,  sore,  at  first  dry,  and 
later  on  bathed  with  a  profuse  muco-purulent  discharge.  The  friction, 
discharge,  and  inflammation  often  cause  a  loss  of  epithelium  in  patches. 
The  rugae  are  less  marked  on  account  of  the  swelling.  The.  mucous 
membrane  is  infiltrated.  Many  bacteria  are  present  in  the  discharge. 
The  inflammation  seldom  extends  into  the  uterus  or  urethra,  but 
usually  spreads  over  the  vulva. 

The  patient  has  a  burning  sensation  or  may  even  suffer  from  severe 
pain  in  the  vagina,  from  pruritus,  and  from  a  feeling  of  weight  or 
tenesmus  in  the  pelvis,  with  frequent  desire  to  urinate.  She  may, 
however,  avoid  urinating  on  account  of  the  smarting  which  it  pro- 
duces, and  so  retention  from  over-distension  of  the  bladder  may 
result.  Irritation  and  tenesmus  of  the  rectum  are  somewhat  common 
symptoms. 

The  treatment  should  consist  of  the  employment  of  measures  to 
relieve  the  cause.  In  severe  cases  rest  in  the  recumbent  posture  should 
be  maintained.  Excessive  pain  should  be  controlled  by  opiates,  pref- 
erably in  the  form  of  rectal  suppositories.  In  the  dry  stage,  injections 
of  oil,  diluted  glycerin,  or  flaxseed  tea,  as  hot  as  can  be  well  borne, 
will  be  very  grateful  to  the  patient.  These;  injections  may  be  rendered 
antiseptic  by  the  addition  of  carbolic  acid,  boric  acid,  or  ereolin.  When 
the  pain  is  severe  cocaine  may  be  added,  but  care  should  be  taken  that 
1  Cyclopaedia  of  Obstetrics  and  G yncccolorpj,  vol.  x.  p.  305. 
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the  solution  contains  not  more  than  2  per  cent,  of  cocaine,  and  that 
only  a  small  quantity  be  used  at  each  injection. 

Emmet1  recommends  the  use  of  hot  douches  at  a  temperature  of 
about  110°  F.,  to  be  continued  for  twenty  or  thirty  minutes,  and  to  be 
frequently  repeated.  Hot  sitz-baths  will  also  give  relief.  The  same 
effect  may  be  produced,  without  so  much  disturbance  of  the  patient, 
by  means  of  the  hot  hip-pack,  which  should  be  applied  as  follows  :  A 
sheet,  preferably  a  flannel  sheet,  is  folded  lengthwise  so  as  to  form  a 
bandage  about  eighteen  inches  wide.  This  is  rolled,  immersed  in  boil- 
ing  water,  and  wrung  out  or  preferably  passed  rapidly  through  a  clothes- 
wringer.  The  hot  sheet  should  now  be  wrapped  around  the  pelvis 
and  covered  with  a  dry  flannel  blanket.  The  pack  should  be  allowed 
to  remain  as  long  as  it  feels  warm  to  the  patient ;  that  is,  as  a  rule, 
from  thirty  to  sixty  minutes. 

When  there  are  discharges  from  the  uterus,  Fallopian  tubes,  or 
from  an  abscess,  frequent  cleansing  douches  are  indispensable.  In  cases 
of  vesico-vaginal  fistulae  the  vagina  should  be  protected  by  frequent 
douches  and  by  the  free  use  of  ointment.  A  favorite  remedy  of 
Emmet's  is  prepared  by  heating  together  beeswax  and  zinc-oxide 
ointment  in  the  proportion  of  1  to  2  drachms  to  the  ounce. 

The  urine  should  be  kept  acid  by  the  removal  of  all  phosphatic 
deposits  from  the  vagina  or  bladder,  and  by  the  administration  of  the 
following  preparation,  which  has  been  used  for  several  years  in  the 
New  York  State  Woman's  Hospital : 

1^.  Acidi  benzoici,  3j  ; 

Sodii  boratis,  gij  • 

Glycerini,  f  gss ; 

M.  and  triturate  thoroughly,  and  add 

Aquae,  q.  s.  ad  f  3yj. 

Sig.  Two  to  four  tea-spoonfuls  four  to  six  times  daily  as  required. 

When  benzoic  acid  nauseates  the  patient,  sweet  apple  cider  may  be 
substituted. 

When  recto-vaginal  fistula  exists,  the  vagina  should  be  kept  free 
from  faecal  matter  by  douches,  and  should  be  protected  by  the  free 
use  of  the  zinc-oxide-and-beeswax  ointment. 

Ascarides,  if  present,  should  be  removed  by  rectal  injections  of 
infusion  of  quassia,  an  ounce  to  the  pint,  or  of  carbolic-acid  solution, 
\  of  1  per  cent. 

Nitrate  <>f  silver  is  probably  the  most  useful  local  remedy  in  the 
treatment  of  vaginitis.  Its  action  is  so  nearly  specific  that  its  use  may 
be  recommended  in  all  stages  of  the  disease.    In  the  acute  stage  it 

1  P.  631. 
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diminishes  the  pain  and  soreness,  and  seems  to  have  a  specific  effect 
upon  the  inflammation.  In  the  stage  of  discharge  it  diminishes  the 
secretion,  makes  it  thin,  whitish,  and  -watery,  and  forms  a  thin  eschar 
over  the  eroded  surfaces.  It  has  also  an  antiseptic  action.  The  nitrate 
'  of  silver  should  be  applied  as  follows  :  Place  the  patient  in  the  lefl 
lateral  position  and  expose  the  vagina  by  means  of  Sims's  speculum. 
A  solution  of  nitrate  of  silver,  from  20  to  60  -rains  to  the  ounce,  is 
now  applied  to  the  vagina  by  means  of  an  atomizer  or  a  swab.  By 
gradually  withdrawing  the  speculum  the  posterior  vaginal  wall  may 
also  be  thoroughly  medicated.  A  4  per  cent,  solution  of  cocaine  may 
be  first  applied  as  a  local  anaesthetic.  If  the  burning  sensation  due  to 
the  nitrate  of  silver  be  prolonged,  a  douche  of  a  weak  solution  of  com- 
mon salt  will  give  relief,  or  the  vaginal  walls  may  be  thoroughlv 
smeared  with  vaseline.  Applications  of  the  nitrate-of-silver  solution 
may  be  repeated  every  second  day  for  two  or  three  times.  The  bowels 
should  be  kept  free  and  coitus  should  be  prohibited. 

When  the  discharges  are  muco-purulent,  the  astringent  antiseptic 
douches  mentioned  in  the  treatment  of  vulvitis  are  indicated.  At  this 
stage  of  the  disease  powders  may  be  employed  to  diminish  secretion,  to 
take  up  the  discharge,  and  to  prevent  decomposition.  They  also  pre- 
vent friction  by  causing  mechanical  separation  of  the  vaginal  walls,  and 
stimulate  repair  of  the  eroded  surfaces.  A  most  useful  preparation  for 
this  purpose  is  a  mixture  of  iodoform  and  powdered  starch  in  the  pro- 
portion of  1  :  4.  One  to  two  drachms  of  this  powder  may  be  applied 
once  or  twice  a  day  according  to  the  necessities  of  the  individual  case. 
If  the  odor  of  iodoform  is  objectionable,  aristol  may  be  substituted. 
Subnitrate  of  bismuth,  oxide  of  zinc,  or  boric  acid  may  also  be 
employed.  Engelmann1  recommends  the  free  use  of  these  powders 
on  tampons.    The  dressing  should  be  renewed  when  it  becomes  soiled. 

Senile  Vaginitis  is  probably  the  result  of  atrophic  changes,  par- 
ticularly in  the  vaginal  glands  and  follicles.  This  variety  of  vaginitis 
is  characterized  by  a  reddish,  mottled  appearance  of  the  mucous  mem- 
brane, which  becomes  eroded.  The  inflammation  frequently  produces 
extensive  and  firm  plastic  adhesions.  The  discharge  is  whitish  and 
thinner  than  that  of  simple  vaginitis. 

The  treatment  consists  in  the  breaking  up  of  adhesions,  in  keeping 
the  vaginal  walls  well  lubricated  with  oils  and  ointments,  and  in  the 
avoidance,  as  far  as  is  consistent  with  cleanliness,  of  all  douches,  either 
plain  or  astringent.  The  patient  should  rest  quietly  to  avoid  friction, 
and  strict  cleanliness  should  be  observed. 

Granular  Vaginitis  seldom  occurs.  It  is  most  frequently  observed 
(luring  gravidity.  The  granular  appearance  is  produced  by  swelling 
of  the  papillae.    The  epithelium  over  the  papillsa  is  wanting,  bur  be- 

1  American  Journal  of  Obstetrics,  June  and  July,  1887. 
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Fig.  7. 


tween  the  papillae  the  epithelium  is  thickened  and  infiltrated  with 
small  cells. 

The  treatment  consists  in  keeping  the  affected  surfaces  clean  and  free 
from  irritating  discharges,  and  in  the  destruction  of  the  granules  by  the 
application  of  a  strong  solution  of  nitrate  of  silver  or  by  the  curette. 
The  vagina  should  then  be  treated  according  to  the  indications  already 
given  in  the  consideration  of  simple  vaginitis.  In  the  cases  in  which 
pregnancy  coexists  palliative  measures  alone  should  be  employed. 

Atresia  of  the  Hymen. 

Imperforate  and  firm  hymen  is  often  due  to  an  adhesive  inflam- 
mation of  the  folds  of  the  hymen  which  may  possibly  have  occurred 
during  foetal  life  (Hart  and  Barbour).1 
As  a  rule,  no  subjective  symptoms  are 
observed  until  puberty,  but  the  accumu- 
lation of  mucus  has  caused  distress  at  an 
earlier  period  in  a  few  cases.  The  patient 
may  suffer  intensely  from  menstrual  dis- 
turbances, with  retention  of  the  menstrual 
secretion.  These  disturbances  are  usually 
increased  with  each  successive  menstrual 
period.  The  retention  of  the  menstrual 
secretion  causes  first  dilatation  of  the 
vagina,  the  hymen  bulges  out  between 
the  labia,  and  the  vaginal  walls  become 
thickened.  The  resultant  tumor  may 
entirely  fill  the  pelvic  cavity,  and  may 
extend  even  into  the  abdominal  cavity. 
The  bladder  and  rectum  may  become 
irritable  on  account  of  the  pressure.  The  uterus  may  remain  unchanged 
above  and  in  front  of  the  tumor,  or  it  may  be  dilated  or  become  a  part 
of  the  tumor.  The  Fallopian  tubes  may  also  be  dilated,  but  Schroeder2 
states  that  this  is  not  due  to  regurgitation,  but  rather  to  haemorrhage 
from  the  lining  membrane  of  the  tube  itself.  Cases  have  been  reported 
in  which  the  tube  was  dilated  and  its  uterine  end  occluded.  The 
dilated  tube  may  rupture  and  produce  an  hematocele,  or  the  retained 
secretion  may  escape  through  the  fimbriated  extremity  into  the  peri- 
toneal cavity  and  become  encysted,  or  may  remain  free  in  the  peritoneal 
cavity,  and  peritonitis  or  death  result. 

The  patient  may  not  only  suffer  severely  at  the  menstrual  molimen, 
but  the  pain  due  to  the  dilatation  and  pressure  may  become  continuous, 
and  insomnia,  impoverished  nutrition  and  marked  ansemia  result.  The 
retained  menstrual  secretion  is  of  a  chocolate-brown  color,  thick,  viscid, 
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odorless,  and  not  clotted.  Chemical  examination  of  the  secretion  has 
demonstrated  that  its  viscidity  is  due  to  reabsprption.  Under  the 
microscope  broken-down  blood-corpuscles  and  epithelial  cells,  together 
with  granular  debris  may  be  observed. 

The  treatment  of  atresia  of  the  hymen  with  extensive  accumulation 
of  menstrual  secretion  is  not  devoid  of  danger.  Fatal  results  have 
followed  both  the  slow  and  the  rapid  methods  of  evacuation.  The 
danger  consists  in  the  rupture  of  the  dilated  Fallopian  tube  and  the 
breaking  up  of  adhesions  and  the  consequent  septicaemia.  In  order  to 
guard  against  the  two  first-named  dangers  care  should  be  taken  never 
to  exert  pressure  over  the  tumor,  and  that  the  primary  incision  be 
small.  The  incision  may  be  enlarged  if  no  unfavorable  symptoms 
result  from  the  escape  of  the  fluid.  Septicaemia  should  be  guarded 
against  by  scrupulous  surgical  cleanliness  as  regards  the  field  of  opera- 
tion, the  instruments,  the  assistants,  and  the  operator.  The  relatively 
rapid  method  of  evacuation,  which  has  just  been  described,  is  con- 
servative, and  will,  I  believe,  give  the  best  results.  The  only  possible 
advantage  in  the  method  of  evacuation  by  the  aspirator  or  small  trocar 
might  be  the  prevention  of  rupture  of  the  dilated  Fallopian  tube  and 
the  avoidance  of  adhesions.  The  danger  of  septicaemia,  however,  is 
increased  by  this  method. 

The  retained  secretion,  which  easily  undergoes  decomposition,  should 
be  thoroughly  removed  by  free  irrigation.  Care  should  be  taken  that 
no  air  enter  the  cavity  either  through  the  incision  or  the  irrigating  tube. 
The  fluid  used  for  irrigation  should  be  sterilized  water ;  carbolic-acid 
solution,  ^  of  1  per  cent. ;  bichloride  of  mercury,  1  :  3000  ;  boric  acid  ; 
creolin,  1  :  500  ;  or  Thiersch's  solution.  The  solutions  should  be  care- 
fully prepared  with  sterilized  water.  The  cavity  should  then  be  tightly 
packed  with  iodoform  gauze.  The  dressing  should  be  changed  after 
twenty-four  or  forty-eight  hours.  After  moderate  contraction  of  the 
cavity  has  taken  place  it  may  be  necessary  to  insert  Sims's  glass  vaginal 
dilator  to  keep  the  vaginal  opening  patent. 

If  after  the  evacuation  a  tumor  of  the  Fallopian  tube  should  still 
remain,  it  must  be  removed  by  abdominal  section. 

Atresia  op  the  Vagina 

may  involve  a  portion  or  the  whole  of  the  vagina,  but  it  most  fre- 
quently occurs  in  the  lower  third.  It  may  occur  at  several  points  in 
the  vagina.  "When  there  is  atresia  of  the  entire  vagina,  the  uterus  and 
it-  appendages  are  apt  to  be  imperfectly  developed. 

Acquired  atresia  of  the  vagina  may  result  from  cicatricial  contrac- 
tion following  sloughing  alter  labor,  operations,  or  injuries,  or  from 
fevers  which  may  produce  an  inflammation  or  lowered  nutrition  of  the 
vagina.    It  may  also  result  from  adhesive  inflammation. 
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In  atresia  of  the  vagina  there  may  be  retention  of  the  menstrual 
secretion,  as  in  atresia  of  the  hymen,  or  the  uterus  and  uterine  append- 
ages may  be  so  imperfectly  developed 
that  menstruation  can  never  take  place. 

Atresia  with  Menstruation. — If 
the  obstruction  is  near  the  vaginal 
outlet,  the  symptoms  and  treatment 
will  be  the  same  as  in  atresia  of  the 
hymen.  The  tumor  caused  by  the  re- 
tained menstrual  secretion,  however, 
may  include  only  a  portion  or  none 
of  the  vagina.  Under  these  circum- 
stances the  vagina  should  be  opened 
in  the  following  way  : 

With  the  forefinger  of  the  left  hand 
in  the  rectum  as  a  guide,  and  with  a 
sound  in  the  bladder  so  as  to  deter- 
mine the  thickness  of  the  septum,  a 
transverse  incision  is  made  through 
the  skin  of  the  perineum.  This  opening  is  extended  to  the  uterus  by 
tearing  through  the  tissues  by  means  of  the  finger  or  other  blunt  instru- 


Fig.  9. 


Atresia  of  the  Vagina  (after  Breisky). 

ment.    The  uterus      now  punctured  and  the  retained  secretion  evac- 
uated, as  described  in  the  consideration  of  Atresia  of  the  Hymen. 
Great  care  will  be  necessary  to  prevent  the  vagina  from  closing 


Fra  8. 


Atresia  of  Vagina,  lower  third 
(after  Schroeder). 
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again.  Cr6de*  1  recommends  that  a  flap  be  made  in  the  labium  and 
stitched  to  the  uterus.  Emmet2  keeps  the  vagina  open  until  the  sur- 
face heals,  by  means  of  Sims's  glass  vaginal  dilator.  Tait3  states: 
"  When  the  atresia  amounts  practically  to  an  absence  of  the  vagina, 
SO  that  a  sound  in  the  urethra  can  be  felt  in  the  rectum  as  if  there  was 
only  a  single  layer  of  membrane  between  them,  operative  measures  are 
difficult,  risky,  and  by  no  means  certain  to  give  permanent  relief."  He 
further  states  :  "Such  a  case  now  I  should  treat  by  the  removal  of  the 
uterine  appendages ;  I  should  not  open  the  hsematokolpos  at  all." 

Atresia  without  Menstruation. — So  little  can  be  accomplished 
by  operation  in  this  variety  of  atresia  that,  as  a  rule,  it  is  best  not  to 
attempt  any  measures  for  the  relief  of  the  condition. 

Cicatricial  Contraction  of  the  Vagina. 

Atresia  of  the  vagina  resulting  from  cicatricial  contraction  has 
already  been  discussed,  hence  only  those  contractions  which  produce 
narrowing  of  the  vagina  or  changes  in  the  relative  position  of  the 
pelvic  organs  will  be  considered  here. 

Cicatrices  may  result  from  sloughing,  from  cauterization,  or  from 
operation.  The  most  common  cause  of  sloughing  is  protracted  labor. 
Sloughing  may  follow  as  a  result  of  lowered  vitality  after  fevers  or 
diphtheritic  or  erysipelatous  inflammation.  Narrowing  of  the  vagina 
may  interfere  with  coitus,  may  obstruct  labor,  may  produce  malpositions 
of  the  uterus  and  irritability  of  the  bladder  or  rectum,  and  may  inter- 
fere with  the  function  of  the  ureters.  It  may  occasion  vaginismus  and 
dyspareunia.  There  may  also  be  continuous  pain  localized  in  the 
cicatrix.  Leucorrhcea  is  frequently  present.  The  amount  of  cicatricial 
tissue  depends  directly  upon  the  amount  of  sloughing  that  has  taken 
place.  The  symptoms  may  be  direct — that  is,  referable  to  the  cicatrix  ; 
or  indirect — that  is,  referable  to  the  displaced  organs. 

Before  the  cicatrization  has  become  firm,  much  benefit  may  result 
from  stretching  or  dilatation  with  the  finger,  followed  by  the  use 
of  an  elastic  tampon  or  Sims's  glass  vaginal  dilator.  For  the 
tampon  antiseptic  lamb's  wool  should  be  used.  If  the  wool  produces 
irritation,  the  tampons  may  be  covered  with  antiseptic  gauze  or  a  film 
of  absorbent  cotton. 

The  operative  treatment  consists  in  thorough  division  of  the  cicatri- 
cial bands.  Emmet's  method  is  probably  the  only  one  which  gives 
permanent  relief.  He  incises  the  cicatricial  band  until  all  resistance  to 
the  touch  ceases.  A  tenaculum  is  then  inserted  into  each  lip  of  the 
wound  at  its  mid-point.  Traction  is  now  made  so  that  the  long  axis 
of  the  wound  is  at  right  angles  to  its  original  direction.  The  next  step 
in  the  operation  is  the  insertion  and  tying  of  deep  sutures  in  a  direction 

1  Archiv/ur  Gyniikoloyic,  Band  22,  S.  229.  2  P.  188.  3  P.  94. 
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parallel  to  the  line  of  incision.  The  tenacula  separate  the  ends  of  (he 
cicatricial  band  and  the  sutures  maintain  this  separation. 


Fig.  10. 
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The  after-treatment  consists  in  keeping  the  patient  quiet  until  the 
wound  is  healed,  and  in  the  use  of  mild  antiseptic  douches.  The 
sutures  should  be  removed  after  two  to  four  weeks.  If  the  cicatricial 
contraction  be  extensive,  it  may  not  be  advisable  to  complete  the  ope- 
ration at  one  sitting. 

Relaxation  of  the  Vaginal  Walls. 

Relaxation  may  affect  the  anterior,  the  posterior,  or  both  vaginal 
walls.  It  results  from  subinvolution  following  pregnancy  or  from 
continued  tension  upon  the  connective  tissue  of  the  vaginal  walls. 
This  tension  may  be  due  to  pelvic  tumors,  enlargement  of  the  uterus, 
pressure  from  above  upon  the  pelvic  organs,  as  from  ascites,  abdominal 
growths,  tight  lacing,  etc.,  or  to  want  of  support  to  the  pelvic  organs 
from  below,  as  in  lacerations.  Subinvolution  following  pregnancy  is 
always  the  result  of  increased  pressure  from  above  or  of  diminished 
support  from  below.  In  both  subinvolution  and  constant  tension  the 
vaginal  walls  contain  an  excess  of  plastic  exudation,  and  as  a  result  the 
connective  tissue  becomes  softened  and  the  circulation  increased.  The 
patient  suffers  not  only  from  the  relaxation,  but  from  disease  of  other 
organs,  of  which  the  relaxation  is  a  symptom. 

The  treatment  consists  in  the  removal  of  the  cause,  in  keeping  the 
patient  off  her  feet  as  much  as  possible,  and  in  the  use  of  hot  plain  or 
astringent  vaginal  douches.  Glycerin  may  also  be  applied  to  the  vagina 
upon  wool  or  cotton  tampons  for  the  purpose  of  depleting  the  thickened 
vaginal  walls.    The  douche  should  he  given  as  follows  : 

The  patient  should  lie  on  the  hack",  the  hips  elevated,  the  legs  flexed. 

A  douche-pan  should  be  placed  under  the  hips  or  the  rubber  sheet  may 
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be  used.  When  the  rubber  sheet  is  used  the  patient  should  lie  across 
the  bed  with  her  hips  elevated  near  the  edge,  her  feel  placed  on  two 
chairs,  between  which  should  be  placed  a  pail  to  receive  the  water.  A 
douche-pail  or  fountain  syringe  holding  from  two  to  eight  quails  should 
be  placed  at  least  three  feet  above  the  patient.  The  vaginal  tip  of  the 
syringe  should  be  passed  into  the  posterior  fornix  of  the  vagina.  The 
water  should  be  as  hot  as  the  patient  can  easily  bear.  The  douche 
should  be  continued  for  twenty  or  thirty  minutes.  The  position  of  the 
patient  makes  the  introitus  the  highest  point  of  the  vagina ;  thus  the 
douche  keeps  the  vagina  distended,  and  a  small  stream  of  water  is 
sufficient  to  maintain  the  distension  and  keep  up  the  desired  tempera- 
ture. Alum,  sulphate  of  zinc,  tannic  acid,  or  bichloride  of  mercury 
may  be  used  when  astringents  are  indicated. 

Lacerations. 

One  or  both  the  vaginal  walls  may  be  the  seat  of  laceration. 

Laceration  of  the  Anterior  Vaginal  Wall. — As  the  anatomy, 
physiology,  nature,  and  description  of  this  lesion  have  not  been  thor- 
oughly discussed  heretofore,  I  will  quote  freely  from  a  paper  on  this 
subject  which  I  presented  before  the  Chicago  Gynaecological  Society, 
April  17,  1891,  and  which  was  published  in  the  American  Journal  of 
Obstetrics,  August,  1891  : 

In  the  consideration  of  lacerations  of  the  pelvic  floor  all  the  authori- 
ties, so  far  as  I  have  been  able  to  determine,  have  considered  only  the 

Fig.  11. 


rupture  of  its  muscles.  It  is  unphysiological  to  attribute  continuous 
support  to  muscles,  therefore  the  connective  tissue  alone  remains  to  be 
considered.  The  connective  tissue  of  the  anterior  vaginal  wall  forms  a 
tense,  firm  baud  across  the  vagina  opposite  the  neck  of  the  bladder, 
which  becomes  gradually  thinner  as  it  approaches  the  uterus  and  as  it 
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extends  along  the  urethra.  It  is  attached  to  the  bony  pelvis  on  either 
side,  and  its  reticular  arrangement  is  such  that  it  permits  much  more 
longitudinal  than  transverse  freedom  of  motion:  that  is,  it  is  so 
arranged  as  to  give  clastic  support  to  the  uterus  and  to  prevent  pro- 
lapse of  the  urethra  and  bladder.  The  tension  which  this  band  gives 
to  the  vagina  is  apparent  to  the  touch ;  and  on  introducing  a  Sims's 
speculum,  with  the  patient  in  the  left  lateral  position,  the  effect  upon 
the  anterior  vaginal  wall  can  be  easily  seen  (see  Fig.  11) ;  that  is,  from 
the  introitus  vaginae  to  the  uterus  the  anterior  vaginal  wall  presents — 

1.  A  convexity  corresponding  to  the  urethral  curve  (Fig.  11,  a-b). 

2.  A  marked  concavity  opposite  the  trigone  of  the  bladder  (Fig. 
11,  b-c). 

3.  A  straight  line  or  a  slight  convexity  from  this  point  to  the  uterus 
(Fig.  11,  o-d). 

When  this  fascia  is  intact  and  involuted  urethrocele  and  cystocele 
cannot  occur.    The  prevailing  theory  that  urethrocele  and  cystocele  are 
dependent  upon  and  cannot  occur  without 
laceration  of  the  posterior  vaginal  wall  is 
erroneous,  because — 

1.  Extensive  laceration  of  the  posterior 
vaginal  wall,  even  through  the  sphincter 
ani,  frequently  occurs  without  urethrocele 
or  cystocele. 

2.  Urethrocele  and  cystocele  occur  with- 
out laceration  of  the  posterior  vaginal 
wall. 

3.  Incision  of  the  posterior  vaginal  wall 
— that  is,  artificial  laceration — never  pro- 
duces urethrocele  or  cystocele. 

This  time-honored  fallacy  may  be  ex- 
plained by  the  fact  that  both  walls  of  the 
vagina  are  often  simultaneously  ruptured, 
and  that  the  posterior  rupture  is  much 
more  apparent  than  the  anterior. 

Laceration  of  the  anterior  vaginal  wall  may  be  either  unilateral  or 
bilateral.  I  have  never  met  with  a  case  of  median  laceration,  and  have 
been  able  to  find  only  one  case  on  record  (Munde).1  The  lesion  is 
ii HKilly  submucous,  and  occurs  at  or  near  the  insertion  of  the  fascia 
into  the  bony  pelvis.  It  often  deprives  the  horizontal  rami  of  the 
pubes  of  their  fascial  covering  for  a  variable  distance  from  the  urethra, 
and  may  involve  the  levator  ani  muscle,  as  mentioned  by  Emmet2  and 
Schatz.3    The  location  mid  extent  of  the  laceration  are  easily  detected 

1  American  Journal  of  Obstetrics,  June.  1890.  »  p.  370. 

3  Centralblatt  fiir  Gyniikoloyie,  No.  40,  1883. 


702 


DISEASES  OF  THE  VULVA  AND  VAGINA,  ETC. 


by  touch,  and  verified  by  inspection  of  the  abnormal  curvature  of  the 
anterior  vaginal  wall.    (Sec  Figs.  12  and  13.)    The  amount  of  the 


Fig.  13. 


urethrocele  and  cystocele  which  results  is  entirely  dependent  upon  the 
extent  and  location  of  the  laceration  and  upon  the  amount  of  involu- 
tion which  has  taken  place. 

Etiology. — The  child's  head,  in  its  passage  through  the  parturient 
canal,  may  produce  laceration  of  the  anterior  vaginal  wall — 

1.  By  the  tension  and  pressure  incident  to  the  engagement  of  the 
vesico-vaginal  septum  between  it  and  the  pubes. 

2.  By  tearing  and  grinding  of  the  connective  tissue  from  its  attach- 
ment. 

Schatz 1  mentions  anterior  laceration  of  the  levator  ani  muscle  by 
instruments,  and  advises  against  oblique  application  of  forceps. 

Symptomatology. — The  objective  symptoms  have  already  been  con- 
sidered. The  subjective  symptoms,  which  are  dependent  upon  the 
amount  of  urethrocele  and  cystocele,  are — 

1.  Partial  incontinence  of  urine.  The  urine  escapes  upon  exertion, 
such  as  coughing,  sneezing,  laughing,  walking,  lifting,  or  as  soon  as  the 
desire  to  urinate  is  experienced. 

2.  Total  incontinence  of  urine. 

The  other  subjective  symptoms  are  those  which  are  described  in 
the  textbooks  in  the  consideration  of  cystocele  and  prolapse  of  the 
uterus. 

Diagnosis. — The  diagnosis  depends  upon  the  recognition  of  the 
local  lesion  and  of  the  resultant  symptoms. 

1  Op.  tit. 
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Treatment— I.  Prophylaxis.   The  prophylactic  treatment  consists — 

1.  In  the  support  of  the  vesicovaginal  septum  while  the  foetal  head 
is  entering  the  true  pelvis— that  is,  the  prevention  of  the  engagement 
of  the  vesico-vaginal  septum  between  the  head  and  the  pubes. 

2.  In  the  prevention  of  excessive  pressure  of  the  head  upon  the 
pubic  arch  (Schatz).1 

3.  In  the  employment  of  the  usual  measures  for  hastening  invo- 
lution. 

II.  Operation.  The  rational  operative  treatment  is  to  restore,  as 
far  as  possible,  the  lacerated  fascia  to  its  normal  condition.  The  usual 
operations  on  the  anterior  vaginal  wall  have  failed  to  accomplish  this 
result,  because — 

1.  They  roll  together  tissues  not  involved  in  the  laceration. 

2.  They  include  so  little  connective  tissue  that,  as  a  rule,  no  per- 
manent support  is  obtained. 

3.  Retroposition  of  the  uterus  frequently  follows. 

4.  They  produce  little  or  no  effect  upon  the  urethrocele. 

The  multiplicity  of  median  operations  on  the  anterior  vaginal  wall 
would  seem  to  indicate  that  the  results  of  these  operations  have  been 
more  or  less  unsatisfactory. 

An  operation  to  be  rational — 

1.  Must  be  upon  the  portion  of  the  anterior  vaginal  wall  which  has 
been  torn  ;  that  is,  it  must  briug  together,  as  far  as  possible,  the  lace- 
rated tissues. 

2.  Must  include  much  of  the  pelvic  fascia  of  the  anterior  vaginal 
wall. 

3.  Must  neither  shorten  the  anterior  vaginal  wall  nor  bring  the 
lateral  walls  of  the  vagina  together  in  front  of  the  uterus. 

The  unsatisfactory  results  of  the  median  operations  induced  me  to 
attempt  a  lateral  operation  which  I  have  performed  twenty  times,  and 
which  has  in  every  case  practically  fulfilled  the  indications.  The 
technique  is  as  follows : 

The  patient  being  placed  in  the  left  lateral  position,  the  anterior 
vaginal  wall  is  exposed  by  Sims's  speculum,  and  a  point  to  the  side  of 
the  urethra,  near  its  meatus,  caught  by  a  tenaculum.  The  denudation 
is  commenced  at  this  point,  and  extends  along  the  antero-lateral  walls 
of  the  vagina  to  a  point  beyond  the  prolapse.  This  point  may  be 
opposite  the  neck  of  the  bladder,  or  the  denudation  may  extend  even 
as  far  as  the  lateral  aspect  of  the  cervix  uteri.  The  breadth  of  the 
denuded  surface  is  dependent  upon  the  extent  of  the  urethrocele  and 
cystocele;  that  is,  it  should  be  sufficiently  wide  to  take  in  all  the 
redundant  tissue  of  the  urethrocele  and  oystocele.  (See  Fig.  14,  a.) 
The  denudation  may  be  upon  one  or  both  sides,  according  as  the  lace- 

1  Op.  fit. 
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ration  is  unilateral  or  bilateral.  Should  the  denuded  surface  extend 
beyond  the  neck  of  the  bladder,  the  cervix  uteri  should  be  drawn 
firmly  upward  and  backward  while  the  sutures  are  being  inserted  and 
tied.    For  this  purpose  I  have  adopted  the  method  recommended  by 


Fig.  14. 
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Dr.  E.  C.  Dudley1  in  the  technique  of  Emmet's  operation  for  proci- 
dentia, of  fastening  the  cervix  uteri  to  the  end  of  the  speculum  by 
means  of  a  suture.    (See  Fig.  14,  6.) 

Beginning  at  the  uterine  end  of  the  denudation,  buried  silkworm- 
gut  sutures  are  now  passed  from  side  to  side  in  a  curved  line  which  has 
its  convexity  directed  outward  and  forward.  Each  suture  as  inserted  is 
tied,  and  traction  is  exerted  toward  the  cervix  while  the  next  suture  is 
being  introduced  and  tied.  The  sutures  should  include  as  much  con- 
nective tissue  as  possible,  care  being  taken  not  to  injure  the  bladder, 
ureters,  or  urethra.  After  passing  the  base  of  the  trigone  of  the 
bladder  the  sutures  should  be  passed  deeply  into  the  lateral  wall,  so 
as  to  include  the  fascia  of  the  posterior  vaginal  wall  near  its  insertion 
into  the  pubes,  and  as  deeply  into  the  anterior  vaginal  wall  as  the 
increased  thickness  of  the  vesico-vaginal  septum  from  this  point  out- 
ward will  permit.  The  fixation  suture  should  now  be  removed  without 
making  traction  on  the  cervix.  The  ends  of  the  sutures  should  be  left 
long  and  should  be  turned  into  the  vagina.    (See  Figs.  15  and  16.) 

The  after-treatment  consists  in  the  measures  usually  employed  in 
plastic  operations  upon  the  vagina.  The  use  of  (lie  catheter  should,  if 
possible,  be  avoided.  The  stitches  may  he  removed  after  a  week,  or 
may  be  allowed  to  remain  for  two  or  three  weeks-,  according  to  the 
requirements  of  the  individual  ease. 

1  Pepper's  System,  of  Medicine,  vol.  ii.  p.  162. 
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The  operation  has  entirely  fulfilled  both  the  mechanical  and  symp- 
tomatic indicat  ions,  except  in  one  case,  in  which,  on  account  of  suppura- 
tion around  sonic  of  the  sutures,  only  partial  relief  was  obtained.  Up 
to  this  time,  so  far  as  I  have  been  able  to  ascertain,  the  results  of 
operation  have  been  permanent. 


Fig.  15. 


On  the  next  page  is  a  tabular  statement  of  the  20  cases  in  which 
I  have  performed  this  operation,  and  of  3  cases  operated  upon  by 
Dr.  Lyons,  my  assistant  at  the  Post-Graduate  Medical  School. 

In  a  recent  conversation  with  Professor  Skene  he  made  the  sugges- 
tion that,  instead  of  denuding  in  this  operation,  a  small  opening  be 


Fig.  16. 


made  at  the  side  of  the  urethra,  into  which  a  probe  should  be  inserted 
and  forced  up  underneath  the  vaginal  mucous  membrane  to  a  point  just 
beyond  the  urethrocele  or  cystocele — that  the  mucous  membrane  be 
divided  upon  the  probe  as  a  director,  the  flaps  dissected  up,  and  the 
fascia  brought  together  with  sutures. 

In  ease  of  median  laceration  the  fascia  should  be  exposed  by  a 
median  denudation  or  flap-splitting,  and  united  by  means  of  sutures. 
Vol.  III.— 45 
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Laceration  of  the  Posterior  Vaginal  Wall. — Under  this  head- 
ing will  be  discussed  all  lacerations  of  the  posterior  vaginal  wall,  "sub- 
mucous tears  which  produce  prolapse,"  "  so-called  laceration  of  the  peri- 
neum," "laceration  of  the  perineum  through  the  sphincter  ani,"  etc. 
The  laceration  may  be  median,  bilateral,  unilateral,  or  mixed. 

Median  laceration  may  be  slight,  may  extend  to,  or  may  even 
involve,  the  rectum.  It  usually  results  from  rapid  or  instrumental 
labor. 

Bilateral  laceration  is  usually  submucous,  and  involves,  as  a  rule, 
only  the  connective  tissue  at  or  near  its  insertion  into  the  bony  pelvis. 
It  mav.  however,  involve  the  levator  ani  muscle  at  or  near  its  insertion. 
The  perineal  body  retains  nearly  or  entirely  its  normal  size,  but  is  dis- 
located backward ;  nevertheless,  this  form  of  laceration  causes  more 
suffering  to  the  patient,  on  account  of  lack  of  support,  than  does  any 
of  the  other  varieties.  The  descending  ramus  of  the  pubes  and  the 
portion  of  the  ischium  about  and  including  the  spine  apparently  re- 
main covered  by  periosteum  and  the  vaginal  mucous  membrane  only. 

Rectocele  exists  as  a  result  of  the  detachment  of  the  band-like  con- 
nective tissue  which  stretches  across  the  pelvis  in  front  of  and  arouud 
the  rectum.  The  rectocele  may  be  obscured  from  view  by  the  perineal 
bodv  when  the  patient  is  recumbent,  but  want  of  support  to  the  rec- 
tum is  felt  by  the  patient  while  at  stool  or  while  standing,  and  is 
recognized  by  digital  examination  when  the  abdominal  muscles  are 
contracted. 

The  transversus  perinei  and  levator  ani  muscles  may  be  injured  by 
the  laceration,  and,  by  failing  to  overcome  the  increased  pressure  of 
lifting,  straining,  jumping,  etc.  on  the  anterior  rectal  wall,  may  allow 
this  connective-tissue  band  to  relax  and  double  upon  itself  as  the 
rectocele  forms.  The  ends  of  the  separated  fibres,  however,  do  not 
remain  free,  for  an  adhesive  inflammation  takes  place  soon  after  labor, 
forming  a  weak  attachment  to  the  bony  wall  at  a  variable  distance 
from  their  original  location. 

Unilateral  Laceration. — Cases  are  occasionally  seen  in  which  the 
tear  is  nearly,  if  not  entirely,  limited  to  one  side.  The  tear  may  be 
mucous  or  submucous,  and  involves  the  same  structures  as  the  bilateral 
laceration,  but  only  on  one  side  of  the  vagina.  When  the  tear  is  sub- 
mucous it  is  probably  always  caused  by  the  engagement  of  the  con- 
nective tissue  between  the  foetal  head  and  the  bony  canal.  When  the 
mucous  membrane  is  injured,  however,  the  laceration  may  be  caused  by 
the  forceps. 

Mixed  Laceration  may  be  a  combination  of  the  unilateral  and 
median  or  of  the  bilateral  and  median  varieties. 

The  only  important  muscles  involved  in  laceration  of  the  posterior 
vaginal  wall  are — the  sphincter  ani,  because  it  is  the  voluntary  muscle 
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of  the  bowel;  the  levator  ani,  because  its  action  is  to  overcome  the 
increased  pressure  upon  the  pelvic  floor  from  lifting,  jumping,  straining 
at  stool,  etc.  ;  and  the  trarisversus  perinei,  because  its  action  is  to  pre- 
vent bulging  of  the  rectal  wall  into  the  vagina  during  defecation. 

Attention  will  here  be  paid  chiefly  to  the  connective  tissue,  for  upon 
this  the  posterior  vaginal  wall  depends  entirely  for  its  continuous  sup- 
port. The  connective  tissue  is  liberally  attached  to  the  bony  portion 
of  the  true  pelvis,  and  is  abundantly  distributed  throughout  the  pos- 
terior vaginal  wall.  This  tissue  becomes  soft  and  yielding  at  parturi- 
tion, and  at  this  time  normally  stretches  without  separation,  so  as  to 
permit  the  passage  of  the  foetal  head.  The  head  is  moulded  to  the 
bony  canal  in  its  passage,  which  demonstrates  that  the  connective  tissue 
during  labor  is  normally  capable  of  stretching  to  the  dimensions  of  the 
canal.  Therefore  when  the  posterior  vaginal  wall  is  lacerated  during 
labor  the  lesion  must  be  due  to  one  or  more  of  the  following  causes  : 

a.  Diseased  Connective  Tissue. — Cicatricial  contraction  is  the  dis- 
ease most  apt  to  affect  the  connective  tissue.  This  is  a  rare  compli- 
cation and  can  seldom  obtain  in  primipara. 

b.  Too  great  force  brought  to  bear  upon  the  posterior  vaginal  wall 
before  its  connective  tissue  is  sufficiently  softened  j  that  is,  rapid  labor. 
This  almost  invariably  results  in  median  laceration. 

c.  Scraping,  tearing,  or  grinding  of  the  connective  tissue  from  its  bony 
attachment  during  the  passage  of  the  foetal  head.  This  always  occurs 
in  difficult  and  protracted  labors,  and  produces  lateral  laceration  as  a 
result  of  the  abnormal  relation  between  the  diameters  of  the  foetal  head 
and  the  pelvis.  It  had  not  been  recognized  heretofore  as  a  cause  of  the 
"  so-called  laceration  of  the  perineum,"  excepting  in  a  communication 
which  I  made  to  the  Medical  Record,  July  27,  1889. 

The  patient  may  suffer  from  lack  of  support  to  the  pelvic  organs 
and  from  partial  or  entire  incontinence  of  fseces  and  intestinal  gases. 
This  condition  may  obtain  even  when  the  visible  tear  does  not  extend 
to  the  sphincter  ani.  On  careful  observation,  however,  the  continuity 
of  the  muscle  will  be  seen  to  be  incomplete. 

Rectocele  may  result  from  laceration,  as  was  stated  in  the  consider- 
ation of  the  bilateral  variety.  Prolapse  of  the  uterus  may  follow 
laceration — first,  by  the  change  in  the  direction  of  the  vaginal  canal 
whereby  the  intra-abdominal  pressure,  instead  of  being  exerted  approx- 
imately at  right  angles  to  the  normal  axis  of  the  vagina,  is  exerted  in 
the  direction  of  the  abnormal  axis  of  the  vagina  which  results  from 
the  lesion  ;  that  is,  the  axis  of  the  vagina,  instead  of  being  nearly 
parallel  with  the  plane  of  the  pelvic  inlet,  forms  an  acute  angle  of 
perhaps  thirty  degrees  with  it.  Prolapse  of  the  uterus  may  also  be  a 
direct  result  of  the  impairment  of  the  support  which  the  posterior 
vaginal  wall  gives  to  this  organ. 
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The  subjective  symptoms — na 
Fig.  17. 


Normal  Axis  of  Vagina. 


the  backward  dislocation  of 
the  perineal  body  which  re- 
sults from  lateral  lacerations. 

Palpation  is  employed  to 
detect  submucous  tears,  which 
are  nearly  if  not  always  lateral. 
The  finger  is  passed  into  the 
vagina  and  pressed  down  on 
either  side  along  the  descend- 
ing ramus  of  the  pubes  and 
the  ramus  of  the  ischium,  and 
the  amount  of  resistance  noted. 
The  amount  of  laceration  is  in- 
dicated  by  the  diminution  of 
the  normal  elastic  resistance. 
In  extensive  lacerations  the 
finger  may  be  passed  back 
even  as  far  as  the  spine  of 
the  ischium  without  encoun- 
tering great  resistance. 

Lacerations  of  the  posterior 
vaginal  wall  may  often  be  pre- 


,  backache,  "  bearing-down  "  sen- 
sations, and  dragging  pain  in 
the  inguinal  regions — all  re- 
sult from  the  loss  of  support 
consequent  upon  the  lesion. 
From  the  prolapse  may  re- 
sult retroposition,  subinvolu- 
tion, congestion,  oedema,  and 
hyperplasia  of  the  uterus. 

Laceration  of  the  posterior 
vaginal  wall  is  recognized  by 

/  inspection  and  palpation.  In- 
spection reveals  the  amount 
of  the  mucous  membrane  in- 
volved in  the  laceration,  by 
the  loss  of  continuity  in  the 
remains  of  the  hymen,  and  by 
the  resultant  cicatrix.  The 
amount  of  the  tear  may  be 
estimated  by  approximating 
the  separated  carunculse  myrti- 
formes.  Inspection  also  reveals 


Fig.  18. 


of  Vagina  as  changed  by  laceration  of  pos- 
terior vaginal  wall. 
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vented  by  proper  care.  Extensive  cicatricial  bands  should  be  treated 
as  described  under  that  head.  Rapid  labor  may  be  avoided  by  the  use 
of  anaesthetics  and  anodynes  and  by  direct  pressure  against  the  down- 
coming  head.  When  laceration  becomes  imminent  episiotomy  may  be 
performed.  This  is  best  accomplished  by  making  an  incision  in  the 
postero-lateral  wall  of  the  vagina  to  relieve  the  tension.  The  incision 
may  be  unilateral  or  bilateral  according  to  the  necessities  of  the  case. 
Tears  resulting  from  the  use  of  forceps  may  be  avoided  by  the  removal 
of  the  instrument  after  the  head  is  brought  to  the  pelvic  floor,  but 
before  it  is  delivered,  and  also,  in  cases  in  which  this  procedure  is 
not  practicable,  by  using  great  care  to  avoid  incision  of  the  posterior 
vaginal  wall  by  the  blades  of  the  forceps  when  the  handles  are  flexed 
over  the  pubes. 

Under  operative  treatment  of  lacerations  of  the  posterior  vaginal 
wall  the  deferred  operation  will  be  the  only  one  considered,  as  the 
immediate  operation  is  described  elsewhere.  The  rational  operation 
consists  in  the  restoration  of  the  posterior  vaginal  wall,  as  far  as  pos- 
sible, to  its  normal  condition.  It  is  essential  to  recognize  the  variety 
and  extent  of  the  tear,  upon  which  must  depend  the  operation  to  be 
made. 

Median  Laceration  not  including  the  Sphincter  Ani  Muscle. — 

Unless  the  laceration  is  so  extensive  as  materially  to  change  the  direc- 
tion of  the  vaginal  canal,  and  consequently  to  diminish  the  indirect 
support  of  the  pelvic  viscera,  repair  of  the  lesion  is  not  indicated. 
When  operative  treatment  is  indicated  the  rational  method  of  ope- 
ration is  to  expose  the  separated  connective  tissue  by  denudation  or 
flap-splitting,  and  to  bring  it  together  by  means  of  sutures.  I 
consider  Tait's  method  of  flap-splitting  the  best  operation  for  this 
variety  of  laceration.  The  patient  having  been  prepared  in  the 
usual  manner,  the  technique  of  the  operation  is  as  follows :  The 
patient  being  anaesthetized  and  placed  in  the  lithotomy  position,  the 
tissues  at  the  vaginal  outlet  are  put  upon  the  stretch  laterally.  The 
sharp  point  of  a  scissors  is  now  introduced  into  the  lowest  caruncle  on 
one  side,  and  an  incision  is  made  along  the  muco-cutaneous  line  to  the 
lowest  caruncle  on  the  opposite  side,  the  depth  of  the  incision  being 
dependent  upon  the  extent  of  the  lesion  and  the  size  of  the  perineal 
body  (Fig.  19). 

The  vaginal  flap  is  now  elevated  by  means  of  two  or  three  for- 
ceps, and  the  incision  deepened  if  necessary,  and  the  lateral  walls 
of  the  wound  are  approximated  by  sutures,  which  are  introduced 
as  follows:  A  needle  armed  with  silkworm  gut  is  passed  immediate- 
ly beneath,  but  not  so  as  to  include  the  skin,  on  the  left  side  of  the 
wound  m  ar  its  lower  angle  for  a  distance  of  half  an  inch  to  an  inch3 
and  is  then  carried  deeply  through  the  connective  tissue  on  that  side 
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Fig.  19. 


up  to  the  median  line.  It  is  then  passed  down  so  as  to  include  like 
structures  on  the  opposite  side,  and  is  brought  out  at  the  corresponding 
spot  on  the  right  side,  and  tied.  Other  sutures  are  now  introduced  in 
like  manner  from  below  upward  until  the  wound  is  completely  closed. 
It  is  immaterial  whether  the  suture  is  entirely  buried  or  is  brought  out 
at  the  upper  angle  of  the 
wound  and  then  reinserted. 
Either  a  straight  or  curved 
needle  may  be  used.  I  pre- 
fer Emmet's  straight  trocar- 
pointed  needle,  an  inch  or 
an  inch  and  a  half  long. 
The  supplementary  incisions 
as  described  by  Tait  seem 
to  me  to  be  useless.  Con- 
tinuous irrigation  should  be 
employed  while  the  sutures 

and 


are    being  introduced 


tied  (Figs.  20  and  21). 

The  separated  connective 
tissue  may  be  exposed  by 
making  a  triangular  denuda- 
tion as  follows :  A  tenacu- 
lum is  inserted  into  the  low- 
est caruncula  myrtiformis  on 
each  side,  and  a  third  tenacu- 
lum inserted  in  the  posterior 
vaginal  wall,  in  the  median 
line,  at  a  point  sufficiently 
high  that  all  the  redundant  tissue  may  be  included  in  the  triangle  thus 
formed.  The  surface  included  within  these  three  points  is  now  denuded. 
A  tenaculum  is  then  inserted  into  the  apex  of  the  denuded  surface  and 
traction  made  toward  the  cervix.  Commencing  at  the  apex,  sutures  of 
silkworm  gut  are  introduced  in  a  curved  line  which  has  its  convexitv 
directed  downward  and  backward.  Each  suture  is  introduced  and  tied, 
and  traction  is  exerted  in  the  direction  of  the  urethra  while  the  next 
suture  is  being  inserted  and  tied.  Each  succeeding  suture  is  treated  in 
like  manner.  The  surface  should  be  cleansed  by  continuous  irrigation 
while  the  sutures  are  being  introduced  and  tied.  In  cases  where  the 
denudation  is  very  broad  the  tissues  can  be  better  coaptated  by  the  use 
of  a  figure-of-eight  suture.  (See  Pig.  23.) 

Median  Laceration  through  the  Sphincter  Ani  Muscle. — The 
flap-splitting  operation  is  (lie  best  for  the  relief  of  this  lesion.  The 
technique  IS  easy  and  the  result  more  certain  than   from  any  other 
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method  of  operation.  The  patient  being  anaesthetized  and  placed  in 
the  lithotomy  position,  the  point  of  the  scissors  is  inserted  deeply  into 
the  lowest  caruncle  on  the  left  side,  and  an  incision  carried  directly 
downward  to  a  point  about  a  quarter  of  an  inch  beyond  and  to  the 
side  of  the  bowel.  A  similar  incision  is  made  on  the  opposite  side, 
and  a  third  incision  connecting  these  two  is  made,  so  as  to  split  the 
recto-vaginal  septum  (Fig.  22). 

The  vaginal  flap  is  now  dissected  upward,  and  a  small  triangular 
flap  at  each  side,  posterior  to  the  rectum,  is  dissected  downward  so  as 
to  expose  the  sphincter  ani  muscle. 

A  suture  is  now  introduced  under  the  skin  on  the  left  side  so  as  to 
include  the  torn  end  of  the  sphincter  ani  muscle.  It  is  then  passed  up 
through  the  connective  tissue  across  the  rectal  flap  of  the  recto-vaginal 
septum,  then  down  so  as  to  include  similar  structures  on  the  opposite 
side,  and  finally  brought  out  at  the  corresponding  point  on  the  right 
side  and  tied.  The  tissues  included  in  this  suture  should  form  a 
complete  septum  between  the  vagina  and  rectum.  The  remaining 
sutures  should  be  treated  as  described  above  in  the  flap-splitting 
operation  for  incomplete  laceration.  When  the  laceration  involves 
an  inch  or  more  of  the  rectal  wall  it  may  be  advisable  to  build 
up  a  recto-vaginal  septum  before  fully  restoring  the  tear  (Figs.  23 
and  24). 

Bilateral  Laceration. — Emmet's  operation  in  the  only  rational  one 
for  the  repair  of  this  lesion  of  the  posterior  vaginal  wall.  The  tech- 
nique of  the  operation  is  as  follows :  The  patient  being  anaesthetized 
and  in  the  lithotomy  position,  and  the  nates  being  separated  by  assist- 
ants, the  lowest  caruncula  myrtiformis  on  the  left  side  is  caught  up  by 
a  tenaculum.  Tenacula  are  also  inserted  in  the  crest  of  the  rectocele 
in  the  median  line  and  in  the  centre  of  the  posterior  vaginal  wall  at 
the  muco-cutaneous  junction.  The  triangular  surface  thus  formed  is 
denuded ;  the  denudation  also  extends  upward  and  forward  from  the 
line  of  the  rami  of  the  ischium  and  pubes.  The  length  of  this  line 
of  denudation  should  depend  upon  the  extent  of  the  laceration  and 
the  amount  of  redundant  tissue.  A  similar  denudation  is  made  on  the 
opposite  side.  The  object  of  the  denudation  along  the  line  of  the  rami 
of  the  ischium  and  pubes  is  to  expose  the  connective  tissue  and  thereby 
ensure  firm  support. 

A  tenaculum  is  now  inserted  in  the  upper  angle  of  the  denudation 
on  the  left  side,  and  held  firmly  up  toward  the  urethra  while  a  trocar- 
pointed  straight  needle  armed  with  silkworm  gut  is  passed  through  the 
angle  and  tied.  This  suture  is  held  firmly  up  toward  the  urethra  while 
the  succeeding  suture  is  being  introduced  and  tied.  Each  succeeding 
suture;  is  treated  in  the  same  way.  The  denudation  on  the  opposite 
side  is  treated  in  like  manner.     The  crown  stitch  is  now  introduced 
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Fig.  26. 


It  should  pass  deeply  under  the  lowest  left  caruncle,  through  the  cresl 
of  the  rectocele  under  the  mucous  membrane,  and  should  bo  brought 
out  beneath  the  lowest  right  caruncle  and  tied.  This  suture  when  tied 
restores  the  annular  hymen,  unless  the  remains  of  that  organ  have  been 
obliterated.  The  median  sutures  are  next  introduced  deeply  from  side 
to  side  and  tied. 

All  the  sutures  should  be 
passed  in  a  curved  line  whose 
convex  it  v  is  directed  down- 
ward and  backward,  so  as  to 
include  as  much  connective 
tissue  as  possible  and  yet  not 
injure  the  rectum.  Continu- 
ous irrigation  should  be  used 
while  the  sutures  are  being 
introduced  and  tied.  The 
ends  of  the  sutures  should  be 
left  long,  and  may  either  be 
turned  into  the  vagina  or 
allowed  to  remain  outside 
(Figs.  25  and  26).1 

Unilateral  Laceration. — 
The  amount  and  extent  of  the 
tear  should  be  recognized,  and 
then  the  injured  connective 
tissue  should  be  exposed  by 
denudation  or  flap-splitting, 
and  brought  together  by 
means  of  sutures.  This  can, 
as  a  rule,  be  best  accomplished  by  the  Emmet  operation,  just  des- 
cribed, upon  the  affected  side. 

Mixed  Laceration. — In  this  class  of  lacerations  it  is  necessary  to 
expose  the  injured  connective  tissue  either  by  denudation  or  flap-split- 
ting, and  to  bring  it  together  by  means  of  sutures.  These  lacerations 
are  so  variable  in  location  and  extent  that  the  nature  of  the  operation 
must  be  varied  according  to  the  needs  of  each  individual  case. 

An  antiseptic  pad  should  be  placed  over  the  perineum  and  retained 
firmly  in  place  by  a  T-bandage  until  the  patient  has  recovered  from  the 
effects  of  the  anaesthetic.  The  pad  should  be  changed  when  it  becomes 
soiled. 


1  In  Figs.  25  and  26  the  operation  is  more  intravaginal  than  it  is  possible  to  illus- 
trate by  drawings. 

In  Fig.  26  the  dotted  lines  represent  the  direction  of  the  crown  suture  and  of  the 
figure-of-eight  suture. 
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The  after-treatment  of  all  lacerations  of  the  posterior  vaginal  wall, 
excepting  those  including  the  sphincter  ani,  is  the  same.  In  the  latter 
the  bowels  should  be  made  to  move  freely  every  day  until  the  wound  ifl 
healed.  The  patient  should  remain  in  the  recumbent  posture  for  one 
or  two  weeks,  and  should  not  be  allowed  to  do  much  standing  or  walk- 
ing for  a  month  or  more.  Tying  the  knees  of  the  patient,  as  generally 
advised,  is  uncomfortable  to  the  patient  and  does  not  in  any  way  relieve 
the  tension  on  the  perineum. 

Anodynes  are  seldom  required,  but  should  be  given  when  much  pain 
exists.  Sedatives  and  soporifics  should  be  administered  if  necessary  to 
produce  quiet  and  sleep.  Hot  and  prolonged  vaginal  douches  will  gen- 
erally be  sufficient  to  allay  soreness  and  pain.  The  use  of  the  catheter 
should  be  avoided  if  possible.  The  patient  may  be  held  in  the  sitting 
posture  to  urinate  if  necessary.  Hot  douches  and  hot  applications  over 
the  bladder  will  occasionally  enable  the  patient  to  urinate.  The  urine 
should  be  kept  from  contact  with  the  perineum  by  the  use  of  the  peri- 
neal shield,  which  has  been  already  described,  or  a  small  douche  may 
be  used  after  each  urination.  The  bowels  should  be  moved  on  the 
second  or  third  day,  and  after  this  time  their  action  should  be  kept 
regular. 

The  diet  should  be  liquid  for  the  first  two  or  three  da}^s,  after  which 
the  patient  may  be  allowed  the  ordinary  diet.  On  and  after  the  second 
day  antiseptic  douches  of  carbolic-acid  solution,  ^  of  1  per  cent.,  or 
bichloride  of  mercury,  1  : 4000,  should  be  given  twice  daily. 

The  external  sutures  should  remain  in  place  for  ten  days  or  two 
weeks  ;  the  internal  sutures  should  be  allowed  to  remain  for  two  to 
four  weeks.  Care  should  be  taken  that  the  union  is  not  impaired  by 
the  manipulation  necessary  to  the  removal  of  the  sutures. 

Vaginismus. 

It  is  unfortunate  that  vaginismus  has  been  treated  as  a  disease,  for 
in  reality  it  is  only  a  symptom.  This  so-called  disease  has  been  very 
generally  described  as  a  contraction  of  the  sphincter  vaginae  muscle. 
Tait1  is  probably  correct  when  he  states  that  such  a  muscle  does  not 
exist,  and  his  opinion  is  shared  by  many  eminent  anatomists.  Phys- 
ical examination  demonstrates  that  vaginismus  is  not  a  contraction  of 
the  sphincter  vaginae  muscle,  but  is  chiefly,  if  not  entirely,  due  to  con- 
traction of  the  levator  ani,  transversus  perinei,  and  bulbo-cavernosus 
muscles.  In  vaginismus  these  muscles  are  abnormally  irritable,  and 
a  reflex,  painful,  spasmodic  contraction  occurs  as  a  result  of  disease  of 
the  vulva,  as  fissures,  erosions,  or  irritable  growths  ;  of  diseases  of  the 
urethra,  as  fissures  or  caruncles  ;  of  diseases  of  the  vagina,  as  erosions, 
irritable  growths,  and  caruncles ;  of  diseases  of  the  uterus,  as  retro- 

1  Op.  cit.,  p.  78. 
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position,  tumors,  and  laceration  of  the  cervix;  of  prolapsed  or  painful 
ovaries  and  tubes  ;  or  of  pelvic  inflammations.  The  reflex  contraction 
results  from  irritation  of  the  diseased  area,  but  may  occur  from  dread 
of  touch  or  pressure  over  the  parts  affected.  I  have  observed  these 
muscles  in  the  condition  which  Sayre  describes  as  contracture.  This 
condition  of  the  affected  muscle  or  muscles  may  be  detected  by  pressure 
upon  the  posterior  vaginal  wall  with  the  linger  in  the  vagina. 

The  patient  is  usually  nervous  and  irritable ;  she  suffers  from  dys- 
pareunia  or  sexual  intercourse  is  absolutely  impossible.  Injuries  to 
the  vulva  and  vagina  may  be  present  as  the  result  of  attempts  at  sexual 
intercourse. 

The  treatment  consists  in  the  removal  of  the  cause  if  possible. 
Hypersensitiveness  of  the  caruncles  alone  will  be  considered  here,  as 
the  other  diseases  which  may  produce  vaginismus  have  been  discussed 
elsewhere.  The  remains  of  the  hymen  should  be  entirely  excised  by 
denudation,  which  should  commence  on  one  side  of  the  urethra  and 
extend  around  the  vagina  to  the  opposite  side.  The  denudation  will 
be  from  a  quarter  to  half  an  inch  wide,  and  the  resultant  wouud 
should  be  closed  with  sutures,  preferably  of  catgut,  as  they  produce  less 
irritation.  It  should  be  remembered  that  in  the  use  of  catgut  sutures 
the  wound  should  be  kept  as  dry  as  possible,  in  order  to  prevent  early 
softening,  stretching,  and  absorption  of  the  sutures.  Douches  should 
therefore  be  avoided,  and  in  their  stead  antiseptic  powders,  such  as 
iodoform,  boric  acid,  oxide  of  zinc,  or  aristol,  should  be  applied.  The 
patient  should  remain  quiet  until  the  wound  is  well  healed,  and  sexual 
intercourse  should  be  absolutely  interdicted  until  the  tenderness  at  the 
seat  of  operation  has  disappeared. 

If  the  vaginismus  refuse  to  yield  to  this  treatment,  or  if  it  is  impos- 
sible to  determine  the  cause,  relief  may  be  obtained  by  division  of  the 
tendons  of  the  contractured  muscles.  This  method  of  treatment  seems  to 
me  far  more  rational  than  the  old  method  of  median  perineal  section. 
The  operation  must  necessarily  be  done  under  local  or  incomplete  anaes- 
thesia. After  the  division  of  the  tendons  the  wound  in  the  mucous 
membrane  should  be  closed  by  sutures. 

Fistula. 

The  varieties  of  fistula?  of  the  vagina  are — vesico-vaginal,  recto- 
vaginal, nrethro- vaginal,  utero-vesico-vaginal,  and  uretero-vesico- vagi- 
nal. Owing  to  the  better  care  of  obstetric  cases  which  now  obtains, 
fistula  are  of  much  less  frequent  occurrence  than  formerly. 

Vesico-vaginal  Fistula  may  vary  in  extent  from  a  pinhole  open- 
ing to  a  lesion  involving  the  entire  anterior  vaginal  wall  from  the 
□rethra  to  the  cervix  uteri.  The  direction  of  the  long  axis  of  the 
fistula  is  most  commonly  at  right  angles  to  the  axis  of  the  vagina. 
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The  opening  may,  however,  be  circular,  or  it?  long  axis  may  be  paral- 
lel with  or  oblique  to  that  of  the  vagina.  The  -  dges  of  the  wound  are 
thickened  and  inflamed,  and  arc  frequently  covered  with  phosphatic 
deposits.  Hernia  of  the  bladder  through  a  large  fistula  is  not  uncom- 
mon, and  it  may  even  protrude  through  the  vulvar  orifice.  This  variety 


Fig.  27. 


(After  Emmet.) 


of  fistula  almost  always  results  from  sloughing  due  to  prolonged  engage- 
ment of  the  vesico- vaginal  septum  between  the  foetal  head  and  the  bony 
pelvis.  It  may  result,  however,  from  trauma,  malignant  ulceration,  ves- 
ical calculi,  or  ill-fitting  pessaries. 

The  patient  suffers  from  partial  or  complete  incontinence  of  urine. 
If  the  opening  is  very  minute,  urine  may  escape  only  when  the  bladder 
becomes  distended  or  when  the  patient  is  standing,  coughing,  etc.  When 
the  fistula  results  from  sloughing,  incontinence  of  urine  will  not  occur 
until  the  necrosis  has  extended  through  the  septum  ;  that  is,  until  three 
or  more  days  after  labor.  Cystitis  may  and  usually  does  occur  as  a  re- 
sult of  the  continuous  contact  of  the  vesical  mucous  membrane  with 
decomposed  urine  and  phosphatic  deposits.  Hernia  of  the  bladder  will 
also  produce  inflammation  of  its  mucous  membrane.  The  irritating 
urine  produces  inflammation  of  the  vagina  and  vulva,  and  may  even 
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cause  extensive  erosions  of  these  organs.  The  irritation  may  be  greatly 
intensified  by  phosphatic  deposits. 

The  history  of  the  ease  will  usually  indicate  the  character  of  the 
lesion.  If  the  patient  be  placed  in  the  left  lateral  position  and  the 
perineum  retracted  by  a  Sims  speculum,  the  location  and  extent  of 
the  fistula  may  usually  be  seen.  If  the  fistulous  openings  are  very 
minute,  they  may  be  detected  by  injecting  milk  or  a  dilute  solution  of 
permanganate  of  potassium  into  the  bladder. 

The  diminution  in  the  number  of  cases  of  vesico- vaginal  fistula 
demonstrates  that  it  can,  as  a  rule,  be  prevented  by  the  preservation 
of  the  anterior  vaginal  wall,  which  is  usually  injured  by  engagement 
of  the  vesico-vaginal  septum  between  the  foetal  head  and  the  bony  pel- 
vis or  by  impaction  of  the  foetal  head  in  the  pelvis.  The  former  is 
accomplished  by  supporting  the  septum  with  the  finger  as  the  head 
becomes  engaged,  and  the  latter  by  the  early  and  judicious  use  of  the 
forceps. 

The  preparatory  treatment  consists  in  the  correction  of  the  quautity 
and  quality  of  the  urine,  if  necessary ;  in  the  removal  of  phosphatic 
deposits ;  in  the  cure  of  erosions ;  in  the  protection  of  the  vagina  and 
vulva  from  urine ;  in  the  division  and  stretching  of  cicatricial  bands  in 
the  vagina;  and  in  the  general  care  of  the  patient.  The  urine  should 
be  kept  acid  by  the  administration  of  the  benzoic-acid  mixture : 

3^.  Acidi  benzoici,  3ij  • 

Sodii  boratis,  3iv ; 

Glycerini,  fgss. — M. 

Triturate  thoroughly  and  add — 

Aquae,  q.  s.  ad  f  §vj. 

Sig.  A  tea-spoonful  to  a  table-spoonful  every  three  to  six  hours,  as 
indicated. 

The  quantity  of  urine  may  be  increased  by  increasing  the  amount 
of  liquids  taken.  Phosphatic  deposits  may  be  removed  mechanically 
or  by  douching  with  a  weak  solution  of  acetic  acid.  The  strength  of 
the  solution  must  depend  upon  the  tolerance  of  the  patient.  Erosions 
should  be  touched  with  a  solution  of  nitrate  of  silver  20  grains  to  the 
ounce,  and  the  surface  protected  by  the  use  of  the  zinc-oxide-and-bees- 
wax  ointment  described  in  the  consideration  of  Vulvitis.  Frequent 
applications  of  the  same  ointment  should  be  made  to  protect  the 
vagina  and  vulva  thoroughly  from  contact  with  the  urine. 

Cicatricial  bands  should  be  treated  as  described  under  that  head. 
Stretching  may  be  produced  by  the  use  of  hard-rubber  or  glass  vaginal 
dilators  or  by  sponges  or  tampons.  The  sponges  should  he  covered 
with  a  non-irritating  substance,  such  as  oiled  silk  or  rubber  tissue, 
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which  should  be  perforated  to  admit  moisture.  The  cicatricial  bauds 
should,  if  possible,  be  so  divided  and  stretched  as  to  permit  easy  coap- 
tation of  the  edges  of  the  fistula. 

Tonics,  forced  nutrition,  diuretics,  etc.  should  be  given  when  indi- 
cated in  order  to  improve  the  general  condition  of  the  patient. 

The  essential  features  in  the  operative  treatment  of  vesico-vaginal 

•  i 
fistulae  are — 

(a)  To  bring  the  edges  of  the  wound  together  in  the  direction  of 
least  tension.  The  nearer  the  line  of  union  is  parallel  with  the  long 
axis  of  the  vagina  the  less  will  be  the  interference  with  the  position  of 
the  uterus.    The  line  of  union  may  be  straight,  curved,  or  angular. 

(6)  The  edges  of  the  fistula  should  be  freshened,  and  the  denuda- 
tion on  the  vaginal  side  should  give  a  broad  surface  for  coaptation,  and 
should  extend  a  sufficient  distance  in  the  direction  of  the  line  of  approxi- 
mation to  prevent  the  occurrence  of  folds. 

(c)  The  sutures  should  be  of  silkworm  gut  or  silver  wire,  and 
should  include  not  less  than  one-eighth  of  an  inch  of  tissue  on  each 
side  of  the  fistula.  They  should  also  exteud  down  to,  but  not  through, 
the  mucous  membrane  of  the  bladder.  They  should  be  placed  regu- 
larly at  intervals  of  about  one-eighth  of  an  inch. 

Great  care  should  be  taken  to  wash  out  all  the  blood-clots  from  the 
bladder  before  tying  or  twisting  the  sutures,  and  to  see  that  no  hsein- 
orrhagic  points  remain  in  the  vesical  surface  of  the  wound.  If  silk- 
worm-gut sutures  are  used,  the  ends  should  be  left  long  and  turned 
into  the  vagina.  If  silver  sutures  are  used,  the  ends  should  be  treated 
according  to  the  method  of  Emmet.  Skene  uses  waxed-silk  sutures 
for  closing  vesico-vaginal  fistulae,  and  with  good  results.  When  the 
wound  is  closed  the  coaptation  should  be  so  perfect  that  when  milk 
or  a  dilute  solution  of  permanganate  of  potassium  is  injected  into  the 
bladder,  none  will  escape  into  the  vagina. 

In  cases  of  large  or  very  irregular  fistula*  it  may  be  impracticable 
to  attempt  the  entire  closure  at  one  sitting.  In  case  the  fistula  is  too 
large  to  be  closed  as  described,  the  cervix  uteri  may  be  fastened  into 
the  lower  end  of  the  fistula.  This  may  cause  the  uterine  discharges 
to  escape  into  the  bladder.  In  such  cases  the  patient  suffers  no  especial 
discomfort  after  the  operation.  Another  method  is  to  fasten  the  lower 
edge  of  the  fistula  to  the  posterior  vaginal  wall.  The  flaps  from  the 
labia  may  be  utilized  in  the  closure  of  the  fistula.  The  vulva  may  be 
nearly  closed  by  means  of  a  pad  held  firmly  against  the  vulva,  so  as  to 
give  the  patient  control  over  the  urine. 

The  patient  should  remain  in  bed  for  two  or  three  weeks  after  the 
operation,  and  the  urine  should  be  kept  acid  by  the  use  of  the  benzoic- 
aeid  mixture.  A  self-retaining  catheter  may  be  continuously  worn  :  for 
this  purpose  Siins's  sigmoid  block-tin  catheter  is  probably  the  best.  The 
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catheter  should  be  flexible,  and  should  be  so  bent  as  to  fit  perfectly  in 
each  individual  case.  It  should  be  changed  and  thoroughly  cleansed 
every  twelve  hours.  Skene  advises  frequent  catheterization,  but  some 
operators  allow  their  patients  to  void  urine  voluntarily.  The  bladder 
may  be  washed  out  with  a  2  per  cent,  solution  of  boric  acid  if  indi- 
cated. The  vaginal  surface  of  the  wound  should  be  kept  clean  by  fre- 
quent douching.  The  sutures  may  be  removed  after  ten  days  or  may 
be  allowed  to  remain  for  two  or  three  weeks.  The  after-treatment  is 
in  other  respects  similar  to  that  of  all  plastic  operations  upon  the 
vagina. 

Recto-vaginal  Fistula  is  of  infrequent  occurrence.  The  fistula? 
are  usually  small,  and  are  most  frequently  located  immediately  above 
the  perineal  body,  but  they  may  occur  anywhere  in  the  recto-vaginal 
septum.  The  most  common  cause  is  in  all  probability  syphilitic  ulcer- 
ation, but  they  may  result  from  abscesses,  trauma,  including  injuries 
due  to  labor,  badly-fitted  pessaries,  or  malignant  ulceration.  Slough- 
ing around  the  sutures  used  in  perineorraphy  may  produce  a  recto- 
vaginal fistula.  Flatus  or  flatus  and  fiscal  matter  may  escape  through 
the  fistula  into  the  vagina.  When  the  opening  is  minute,  however, 
only  flatus  will  escape.  When  fiscal  matter  escapes  into  the  vagina  it 
will  produce  vaginitis  and  vulvitis.  The  fistula  may  be  detected  by 
vision,  by  touch,  by  passage  of  a  probe,  by  the  pi'esence  of  a  purulent 
discharge,  or  by  the  injection  of  milk  or  permanganate-of-potassium 
solution  into  the  rectum. 

Small  fistula?  may  be  cured  by  keeping  the  sphincter  of  the  bowel 
paralyzed  by  means  of  dilatation  and  by  cauterizing  the  track  of  the 
fistula.  For  thorough  dilatation  of  the  sphincter  ani  anaesthesia  is 
necessary.  The  operative  treatment  of  recto- vaginal  fistula  is  along 
the  same  lines  as  that  of  vesico-vaginal  fistula,  with  this  exception  : 
that  when  the  fistula  is  nearer  the  sphincter  of  the  bowel  it  may  be 
advisable  to  cut  through  all  the  tissue  of  the  posterior  vaginal  wall 
external  to  the  fistula ;  that  is,  to  change  the  lesion  into  a  laceration  of 
the  posterior  vaginal  wall  through  the  sphincter  ani.  When  this  has 
been  done  the  track  of  the  fistula  should  be  thoroughly  excised  before 
the  wound  is  closed. 

Urethro-vaginal  Fistula. — When  the  opening  of  the  fistula  is  so 
located  that  it  produces  partial  or  total  incontinence  of  urine,  it  should 
be  closed  according  to  the  rules  already  laid  down  in  the  treatment  of 
Vesico-vaginal  Fistula.  The  urine  may  be  passed  voluntarily  or  a 
self-retaining  catheter  may  be  worn. 

Utero-vesico-vaginal  Fistula. — The  fistula  may  open  from  the 
bladder  into  the  uterus  or  it  may  be  continuous  with  a  vesico-vaginal 
fistula.    The  etiology,  symptomatology,  and  diagnosis  arc  practically 
the  same  as  in  vesico-vaginal  fistula.    When  the  fistula  opens  directly 
Vol.  III.— 46 
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Fistulous  Tract  after  Healing  of  a  Laceration  of 

the  Cervix  Uteri  (after  Emmet). 


Prom  the  bladder  into  the  uterus,  it  can  be  closed  only  by  incising  the 
cervix  up  to  the  fistula.    Thefistulous  tract  into  the  uterus  should  then 

be  thoroughly  excised.  The 
wound  should  be  treated  as  a 
laceration  of  the  cervix,  care 
being  taken  to  place  deep 
sutures  in  the  angle  of  the 
wound.  When  the  fistula  is 
continuous  with  one  in  the 
vesico-vaginal  septum,  the 
edges  of  the  uterine  portion 
may  be  vivified  and  closed  in 
the  manner  above  described, 
leaving  only  a  simple  vesico- 
vaginal fistula  for  further 
treatment. 

Uretero  -  vesico  -  vaginal 
Fistula. — In  this  variety  of 
fistula  the  ureter  is  involved 
in  the  lesion,  and  may  open 
into  the  vagina  or  may  dis- 
charge through  the  edge  of  the  fistula.  In  such  cases  the  ureter 
should  first  be  turned  into  the  bladder  by  partial  closure  of  the  fistula, 
and  the  remainder  of  the  fistula  should  be  left  to  be  closed  at  a  subse- 
quent operation.  To  guard  against  injury  of  the  ureter,  a  flexible  sound 
or  catheter  should  be  passed  through  the  urethra  and  into  the  ureter. 
This  catheter  should  remain  in  situ  while  the  portion  of  the  fistula 
around  the  ureter  is  being  closed. 

Tumors  of  the  Vagina. 

Cystoma. — Cysts  are  the  most  common  tumors  of  the  vagina. 
They  may  be  divided,  according  to  their  contents,  into  liquid  and 
gaseous  cysts. 

Liquid  Cysts. — These  tumors  may  be  classified  as  mucous,  inter- 
stitial, and  paravaginal.  They  vary  in  size  from  a  minute  collection 
of  fluid  to  a  cyst  as  large  as  an  orange.  A  ease  has  been  reported  of 
a  vaginal  cyst  of  the  size  of  a  foetal  head.  They  are  most  commonly 
located  upon  the  anterior  vaginal  wall,  but  may  occur  on  the  posterior 
or  lateral  wall.  They  are  more  frequently  observed  in  the  lower  third 
of  the  vagina,  but  may  occur  in  the  middle  or  upper  third.  The 
mucous  membrane  covering  vaginal  cysts  is  usually  so  stretched  as  to 
obliterate  the  rugae,  and  is  lighten-  in  color  than  the  surrounding  mucous 
membrane.  The  cyst-wall  consists  of  connective  tissue,  but  when  the 
cyst  oeeui's  iii  Gartner's  canal  or  in  the  remains  of  Midler's  ducts  its 
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wall  contains  muscular  tissue.  The  cyst  is  lined  with  epithelium  or 
endothelium.  Its  contents  may  resemble  the  fluid  of  hydrocele,  but 
may  be  reddish,  brownish,  or  even  chocolate-colored.  The  fluid  may 
be  thin  or  viscid.  Upon  microscopical  examination  it  may  be  seen  to 
contain  broken-down  epithelial  cells,  granular  matter,  cholesterin  crys- 
tal-, and  blood-corpuscles.  Cysts  may  develop  in  the  vaginal  glands 
or  crypts,  in  Gartner's  canals,  in  the  remains  of  Midler's  ducts,  in  the 
lacuna?,  or  in  the  lymphatic  vessels.  They  may  result  from  vaginitis, 
which  closes  the  ducts,  forming  retention  cysts ;  from  trauma,  which 
includes  the  injuries  of  labor;  from  the  hyperasmia  of  gestation  and 
the  resultant  increased  secretion. 

The  patient  may  suffer  from  the  mechanical  effects  of  pressure  of 
the  tumor  upon  the  urethra,  bladder,  or  rectum.  The  presence  of  cysts 
iu  the  vagina  may  also  mechanically  interfere  with  labor,  menstruation, 
and  coitus.  Palpation  will  reveal  that  the  tumor  has  a  definite  outline, 
that  it  is  elastic  and  fluctuating,  and  that  the  mucous  membrane  usually 
glides  freely  over  it.  When  the  anterior  vaginal  wall  is  involved,  the 
outlines  of  the  tumor  can  ordinarily  be  made  out  by  conjoined  manipu- 
lation with  the  finger  in  the  vagina  and  a  sound  in  the  rectum.  When 
the  tumor  occurs  in  the  posterior  vaginal  wall,  it  can  be  outlined  by 
placing  one  fore  finger  in  the  vagina  and  the  other  in  the  rectum.  The 
positive  diagnosis  must  of  course  be  made  by  aspiration  of  the  cysts 
with  a  hypodermic  needle. 

Cysts  of  the  vagina  may  be  treated  by — 

a.  Aspiration  and  the  injection  of  a  few  drops  of  some  irritant 
fluid,  such  as  tincture  of  iodine,  to  promote  adhesive  inflammation. 

b.  Incision  of  the  tumor,  evacuation  of  its  contents,  and  cauteri- 
zation of  the  cavity  by  means 

of  fused  nitrate  of  silver  or 
carbolic  acid.  Good  results 
may  follow  the  application  of 
Churchill's  tincture  of  iodine. 

c.  Excision  of  a  part  or  all 
of  the  tumor.  When  the  en- 
tire mass  has  been  removed  the 
wound  may  be  closed  with  su- 
tures. Schroeder1  recommends 
the  removal  with  scissors  of  that 
part  of  the  tumor  which  pro- 
jects into  the  vagina,  and  the 
union  of  the  vaginal  mucous 
membrane  to  the  lining  membrane  of  the  cysts  by  sutures.  The 
mucous   membrane  should    be  removed  from    the  surfaces  to  be 

1  Zeitschri/t/ur  Oeburtshiilfe  und  Qynakologie,  1878,  iii.  424. 
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coaptated.  By  this  means  recurrence  of  the  cyst  will  be  pre- 
vented. 

Gaseous  Cysts  are  described  by  Winckel.1  They  may  occur  din- 
ing pregnancy  in  large  numbers  over  small  areas  of  the  vagina.  Upon 
puncture  they  collapse  with  a  distinct  sound.  Gaseous  cysts  are  rare, 
are  of  no  practical  importance,  and  therefore  require  no  further  con- 
sideration. 

Fibroma  of  the  vagina  is  rare.  Breisky 2  has  been  able  to  find  only 
thirty-seven  cases  on  record.  Fibromata  vary  in  size  from  that  of  a 
pea  to  that  of  a  child's  head,  and  are  usually  flattened  by  pressure 
of  the  anterior  and  posterior  vaginal  walls.  They  are  more  common 
upon  the  anterior  vaginal  wall.  The  relative  amount  of  fibrous  and 
unstriped  muscular  tissue  in  the  tumor  is  variable,  but,  as  a  rule, 
the  fibrous  tissue  predominates.  The  tumor  may  be  pedunculated  or 
sessile.  The  pedicle  may  be  so  long  as  to  allow  the  tumor  to  protrude 
through  the  vulvar  orifice.  Pressure  or  tension  of  the  pedicle  may 
cause  sloughing  of  the  tumor.  The  tumor  does  not  degenerate  into 
carcinoma  or  sarcoma  (Winckel).3  When  the  growth  is  large  the  pa- 
tient may  suffer  from  pressure  of  the  tumor  upon  the  urethra,  blad- 
der, rectum,  or  uterus,  and  from  obstruction  to  the  vaginal  canal,  which 
may  interfere  with  labor,  menstruation,  and  coitus.  The  growth  of 
the  tumor  is  more  rapid  during  gestation. 

The  diagnosis  of  fibroid  tumors  of  the  vagina  is  easy  when  the 
pedicle  can  be  made  out.  The  character  of  the  tumor  may  be  ascer- 
tained by  conjoined  manipulation  between  the  vagina  and  bladder  or 
the  vagina  and  rectum. 

The  treatment  consists  in  the  removal  of  the  tumor  when  practi- 
cable. Especial  care  should  be  taken  to  cleanse  and  disinfect  the 
vagina.  If  the  growth  is  pedunculated,  the  pedicle  should  be  crushed 
by  a  heavy  pedicle  forceps,  transfixed,  and  ligated  with  strong  silk. 
The  tumor  should  now  be  removed,  and  the  stump,  if  large,  cauterized 
with  the  Paquelin  or  galvano-cautery.  If  the  tumor  is  sessile,  the  sac 
may  be  incised  and  the  growth  enucleated.  All  haemorrhage  from  the 
sac  should  be  controlled  by  ligation  or  forci-pressure.  The  walls  of 
the  cavity  should  now  be  painted  with  a  mixture  of  Churchill's  tinc- 
ture of  iodine  and  95  per  cent,  carbolic  acid,  equal  parts.  The  cavity 
should  be  firmly  packed  with  iodoform  gauze  and  the  vagina  carefully 
tamponed.  The  dressings  should  be  changed  after  twenty-four  hours. 
The  tumor  may  be  so  large  as  to  be  an  obstruction  to  labor,  and  its 
attachment  such  as  to  render  its  removal  difficult  or  dangerous.  In 
such  a  case  Cesarean  section  would  be  necessary  (Winckel).4 

"Papilloma  of  the  vagina  consists  in  an  alteration  of  the  mucous 

1  Op.  eii.,  p.  140.  2  Cyclopaedia  of  Obstetrics  ami  Chfmtvoloyu,  vol.  x.  p.  847. 

»  Op.  eii.,  p.  154.  '  Op.  cit.,  p.  156. 
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membrane,  whereby  the  papillary  elements  become  greatly  hyper- 
trophied.  It  is  found  most  frequently  to  affect  the  vagina  just  within 
the  vestibule,  but  I  have  also  found  it  on  the  nymphse,  and  the  area 
affected  is  generally  not  very  large.  It  appears  red  and  velvety, 
bleeding  easily,  and  it  is  exquisitely  tender  to  the  touch.  If  carefully 
dried  its  nature  can  be  recognized  by  the  minute  finger-like  processes 
into  which  the  papillae  have  become  elongated.  If  a  piece  be  removed 
and  examined  by  the  microscope,  it  will  be  found  that  the  inner  struc- 
tures of  the  papilla?  are  chiefly  affected,  the  connective-tissue  stroma,  the 
nerve-fibres,  and  the  vessels  being  all  thickened,  while  the  epithelial 
covering  appears  to  be  quite  normal.  The  papilla?  are  not  only 
elongated  and  thickened,  but  they  become  branched  and  even  den- 
dritic. The  chief  symptom,  pain,  is  clearly  due  to  the  pathological 
changes,  and  it  is  often  so  acute  as  to  render  the  patient's  life  a  burden 
to  her.  I  have  seen  many  cases  of  papilloma  set  down  as  vaginismus. 
The  disease  may  occur  at  any  age,  and  can  be  treated  effectually  only 
by  complete  removal,  either  by  caustics,  such  as  the  red-hot  iron,  per- 
chloride  of  antimony,  or  a  saturated  solution  of  chromic  acid,  or,  better 
still,  by  the  use  of  sharp-curved  scissors  "  (Tait). 

Lipoma  of  the  vagina  is  of  extremely  rare  occurrence.  Pelletan 1 
has  reported  two  cases  in  which  he  removed  lipomata  from  the  recto- 
vaginal septum.    Conrad2  has  also  written  upon  this  subject. 

Condyloma.^-See  Condyloma  of  the  Vulva. 

Tuberculosis  of  the  vagina  is  rarely  met  with.  Zweigbaum3  has 
been  able  to  collect  only  twenty-nine  cases  from  the  literature  of  the 
subject.  Tuberculosis  may  be  primary  or  secondary.  Barbier 4  states 
that  the  primary  form  may  result  from  bacilli  in  the  seminal  fluid  or 
in  the  discharge  from  tubercular  epididymitis.  In  the  secondary  form 
the  disease  may  extend  from  the  vulva  to  the  vagina,  and  the  germs 
may  penetrate  the  vaginal  walls  from  the  bowel  or  bladder. 

Local  treatment  is  of  little  avail  in  tuberculosis.  The  chief  object 
of  all  treatment  should  be  to  improve  the  general  condition  of  the 
patient. 

Carcinoma. — Primary  carcinoma  of  the  vagina  is  of  very  rare 
occurrence  as  compared  with  carcinoma  of  the  cervix  uteri.  Biegel 5 
observed  only  14  cases  of  carcinoma  of  the  vagina  in  8287  cases  of 
carcinoma  of  the  uterus  and  vagina.  Kiistner6  could  find  only  28  cases 
recorded  in  the  entire  literature  of  the  subject.  The  disease  may  ex- 
tend almost  imperceptibly  or  may  rapidly  involve  the  entire  vagina. 
The  pelvic  and  inguinal  glands  arc  early  affected.  The  disease  may 
not  be  detected  ,  until  ulceration  has  commenced,  when  hsemorrhage 

1  Winckel,  p.  158.  2  Centralblatt  fiir  Gynakolagie,  xii.  S.  214. 

8  Brit.  Med.  Journ.,  1889,  No.  1,  p.  93.  4  Gazette  mMiccde,  No.  39,  1888. 

4  Hart  and  Barbour,  p.  535.  8  Archiv  far  Gyndkologic,  Band  ix.  S.  279. 
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may  occur  from  involvement  of  the  blood-vessels,  from  coition,  exam- 
ination, etc.  The  discharge  may  be  abundant  and  is  always  offen- 
sive. When  the  ulceration  and  infiltration  become  extensive,  pain 
will  be  severe,  but  it  seldom  occurs  in  the  early  stage  of  the  disease. 
Itching  of  the  vagina  and  vulva  is  present  as  a  result  of  the  acrid 
discharge.  The  ulceration  may  extend  into  the  bladder  and  form  a 
vesico-vaginal  fistula,  or  into  the  rectum  and  form  a  recto-vaginal 
fistula,  or  it  may  extend  into  the  pelvic  cavity  and  result  in  fatal 
peritonitis. 

The  treatment  consists  in  the  early  extirpation  of  the  entire  diseased 
area.  The  resulting  wound  should  be  entirely  or  partially  closed  by 
sutures.  A  dry  iodoform  dressing  should  be  kept  in  the  vagina  until 
union  occurs,  because  this  is  probably  the  best  antiseptic  for  such  wounds 
and  because  it  keeps  the  wound-surface  dry. 

Sarcoma  of  the  vagina  may  occur  in  early  life.  A  few  cases  are 
on  record  of  its  occurrence  during  childhood.  The  growth  may  be  dif- 
fuse or  circumscribed.  Haemorrhage  and  offensive  discharges  will  occur 
when  necrotic  changes  have  taken  place  in  the  tumor.  The  growth 
of  the  disease  is  rapid.  A  positive  diagnosis  can  be  made  only  by  a 
microscopic  examination  of  a  portion  of  the  growth. 

The  treatment  is  the  same  as  that  of  carcinoma  of  the  vagina. 

Leucorrhcea. 

Leucorrhoea  is  the  term  applied  to  all  watery,  mucous,  and  purulent 
discharges  from  the  female  genitalia.  It  should  not  be  regarded  as  a 
distinct  disease.  It  is  invariably  a  symptom  of  some  definite  patho- 
logical condition  of  the  vulva,  vagina,  uterus,  or  Fallopian  tubes. 
Leucorrhcea  may  therefore  be  classified  as  vulvar ;  vaginal ;  uterine, 
including  cervical  and  corporeal ;  and  tubal. 

Vulvar  Leucorrhoea. — The  discharge  in  this  variety  of  leucorrhcea 
is  viscid,  whitish  or  yellowish,  acid  in  reaction,  and  becomes  inspissated 
and  glues  the  labia  together.  Upon  microscopical  examination  it  is 
seen  to  contain  broken-down  epithelial  cells,  pus-corpuscles,  and  occa- 
sionally blood-corpuscles.  The  discharge  usually  comes  from  the 
vulvar  glands,  but  it  may  come  from  the  glands  of  Bartholini  or  from 
poi'tions  of  the  vulva  which  have  been  deprived  of  epithelium.  Before 
puberty  the  discharge  comes  chiefly  from  the  Bartholinian  glands.  Leu- 
corrhcea of  the  vulva  is  always  a  symptom  of  inflammation,  congestion, 
oedema,  or  abrasions  of  the  vulva,  or  of  inflammation  of  the  vulvar 
glands.  The  causes  of  inflammation  of  the  vulva  and  its  glands  have 
already  been  considered.  Congestion  and  oedema  may  result  from 
pregnancy,  subinvolution,  menstruation,  and  excessive  excitation  of  the 
vulva  from  frequent  coitus,  masturbation,  etc.  Abrasions  may  be  a 
result  of  friction,  acrid  discharges,  malignant  disease,  lupus,  tubercu- 
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losis,  and  trauma  :  scrofulosis  and  anseniia  predispose  to  vulvar  leucor- 
rhoea. 

The  treatment  consists,  first,  in  the  removal  of  the  cause,  and, 
second,  in  the  cure  if  possible  of  the  local  lesion.  Cod-liver  oil,  iron, 
tonics,  and  the  like  should  be  administered  according  to  the  indications, 
and  the  hygiene  of  the  patient  should  receive  most  careful  attention. 
The  vulva  should  be  kept  as  free  as  possible  from  discharges;  abra- 
sions should  be  treated  as  described  under  Vulvitis,  and  the  secretion 
of  the  glands  should  be  diminished  by  the  use  of  astringent  washes, 
such  as  alum,  sulphate  of  zinc,  and  colorless  pinus  Canadensis. 

Vaginal  Leucorrhoea. — The  discharge  in  leucorrhcea  of  the  vagina 
is  watery,  opaque,  whitish,  often  resembling  curdled  milk,  and  is  acid 
in  reaction.  The  watery  character  of  the  discharge  is  due  to  the  almost 
entire  absence  of  mucous  glands  in  the  vagina.  If  the  color  of  the 
discharge  be  yellow,  it  is  due  to  the  presence  of  pus.  The  curdled 
appearance  is  due  to  the  mixture  of  the  alkaline  secretion  of  the  ute- 
rus with  the  acid  secretion  of  the  vagina.  The  source  of  the  discharge 
is  usually  the  vaginal  mucous  membrane,  but  it  may  come  from  ulce- 
rations and  erosions  of  the  vagina.  Leucorrhoea  of  the  vagina  is  a 
result  of  vaginitis,  congestion,  oedema,  or  abrasions  of  the  vagina. 
The  congestion  and  oedema  may  be  due  to  pregnancy,  subinvolu- 
tion, or  to  anything  which  interferes  with  the  pelvic  circulation, 
such  as  displacements  of  the  uterus,  pelvic  inflammations,  or  pelvic 
growths. 

The  cause  of  the  discharge  should  be  removed  if  possible.  Every- 
thing which  tends  to  produce  hypersemia  of  the  vagina,  such  as  exces- 
sive coitus,  dancing,  fatigue  from  standing  or  walking,  constipation, 
tight  lacing,  etc.,  should  be  avoided.  When  the  discharge  is  excessive 
during  pregnancy,  warm  astringent  vaginal  douches  may  be  employed, 
as,  for  instance,  solution  of  alum,  2  ounces  to  the  pint ;  sulphate  of 
zinc,  5  per  cent. ;  nitrate  of  silver,  \  of  1  per  cent. ;  colorless  pinus 
Canadensis,  2  drachms  to  the  pint ;  or  chlorate  of  potassium,  \  ounce 
to  the  pint.  Glycerite  of  tannin  or  insufflations  of  boric  acid,  oxide 
of  zinc,  or  aristol  may  also  be  used.  Subinvolution  should  be  treated 
as  described  elsewhere.  The  treatment  of  ulcerations  and  erosions  of 
the  vagina  has  already  been  discussed  under  Vaginitis  and  Malignant 
Disease. 

Uterine  Leucorrhcea. — Cervical  Leucorrhoea. — The  discharge 
is  glairy,  tenacious,  mucous,  resembles  the  white  of  egg,  and  is  alkaline 
in  reaction.  Under  the  microscope  it  is  seen  to  contain  broken-down 
epithelial  cells  which  may  be  ciliated.  The  discharge  may  be  yellow- 
ish from  admixture  of  pus.  It  may  result  from  erosions  due  to  ectro- 
pion or  destruction  of  the  epithelium  from  friction,  acrid  discharges, 
glandular  degeneration,  endocervicitis,  oedema,  or  malignant  disease. 
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The  congestion  and  oedema  may  be  due  fco  pregnancy,  subinvolution, 
displacements,  pelvic  inflammation,  and  pelvic  growths. 

The  treatment  consists  in  the  removal  of  the  cause  of  the  symptom. 
The  secretion  in  the  cervical  canal  may  be  removed  by  the  local  appli- 
cation of  acetic  acid.  For  the  cure  of  cervical  leucorrhcea,  however,  it 
may  be  necessary  to  dilate  thoroughly  and  curette  under  ether.  The 
curettement  should  be  sufficiently  thorough  to  include  all  the  diseased 
glands.  The  cervical  canal  should  then  be  painted  with  a  mixture  of 
equal  parts  of  Churchill's  tincture  of  iodine  and  carbolic  acid. 

Corporeal  Leucorrhcea. — The  leucorrhoeal  discharge  from  the 
body  of  the  uterus  may  be  watery  or  mucous.  It  is  opaque,  alkaline, 
and  may  contain  pus.  Its  source  is  the  glandular  endometrium,  and 
it  is  a  result  of  endometritis,  congestion,  oedema,  hyperplasia,  or  malig- 
nant disease.  Endometritis  is  due  to  retained  portions  of  the  placenta 
or  membranes,  to  retention  of  the  normal  secretions  of  the  uterus  from 
flexion  or  stenosis,  or  to  infection  carried  into  the  uterus.  The  con- 
gestion, oedema,  and  hyperplasia  may  result  from  subinvolution  or  dis- 
placements of  the  uterus,  from  pelvic  tumors,  or  from  pelvic  inflam- 
mation. The  malignant  disease  may  be  carcinoma  or  sarcoma. 
Uterine  polypi  will  cause  leucorrhcea  by  the  congestion,  oedema,  and 
hyperplasia  which  they  produce. 

Corporeal  leucorrhcea  should  not,  as  a  rule,  be  treated  until  every- 
thing which  might  have  caused  it  has  been  removed.  Retained  por- 
tions of  the  placenta  or  membranes  should  be  removed  in  the  follow- 
ing manner  :  The  usual  preparations  having  been  made  and  no  contra- 
indications for  the  operation  being  present,  the  patient  is  anaesthetized, 
and  the  uterine  cavity  irrigated  with  hot  sterilized  water  by  means  of 
a  fountain  syringe  and  return-current  catheter.  The  cervix  is  now 
slowly  but  thoroughly  dilated  by  a  Palmer's,  Goodell's,  Wathen's,  or 
other  steel  dilator,  and  the  uterine  cavity  thoroughly  scraped  with 
Thomas's  dull  wire  or  Simon's  spoon  curette.  The  affected  portion 
is  again  irrigated  with  hot  sterilized  water,  carefully  dried,  and  painted 
with  the  iodine  and  carbolic-acid  mixture.  If  the  uterus  be  flexed, 
thorough  drainage  should  be  established  by  packing  the  uterine  cav- 
ity with  strips  of  iodoform  gauze,  which  should  be  renewed  or  changed 
according  to  indications,  but  may  be  allowed  to  remain  three  or  four 
days.  All  retained  secretions  should  be  evacuated  and  free  drainage 
established.  The  generally  accepted  idea  that  the  uterus  is  an  efficient 
natural  drainage-tube  is  fallacious,  for  it  has  frequently  been  observed 
that  secretions  arc  pent  up  within  the  uterine  cavity.  Drainage  may 
be  secured  by  means  of  rubber  drainage-tubes,  but  these  are  apt  to 
become  occluded  from  flexure  or  compression.  Many  drains  have  been 
devised  made  from  hard  rubber,  glass,  or  metals,  but  their  use  is  so  often 
followed  by  serious  symptoms  that  it  is  unjustifiable  to  employ  them, 
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Outerbridge  has  devised  a  wire  intra-uterine  stem-pessary,  but  this 
instrument  soon  becomes  buried  in  the  cervical  tissue.  Even  if  this 
does  not  occur,  the  instrument  is  not  strong  enough  to  keep  the  con- 
tractile walls  of  the  uterus  separated.  Absorbent  gauze  seems  to  be 
the  only  sure  and  safe  intra-uterine  drain.  After  thorough  dilatation 
of  the  cervix  in  narcosis,  a  roll  of  gauze  may  be  carried  through  the 
internal  os  into  the  uterine  cavity,  which  has  previously  been  packed 
with  strips  of  iodoform  gauze  if  indicated.  The  gauze  may  be  allowed 
to  remain  in  the  uterine  cavity  for  three  or  four  days.  If  the  uterus 
should  contract  so  as  to  interfere  with  the  capillary  drainage  of  the 
gauze,  the  cervix  may  be  dilated  as  often  as  indicated.  This  does  not 
cause  much  pain.  If  pelvic  inflammation  exist,  any  intra-uterine 
manipulation  is  contraindicated  and  dangerous.  The  routine  intra- 
uterine office  treatment  for  leucorrhcea  is  meddlesome  gynaecology,  and 
usually  does  more  harm  than  good. 

Tubal  Leucorrhcea. — Tubal  leucorrhcea  is  usually  purulent,  but 
may  be  mucous  or  watery.  The  secretion  collects  in  and  distends  the 
tube,  which  discharges  its  contents  through  the  uterus.  The  patient  suf- 
fers more  or  less  severe  pain  during  the  distension  and  emptying  of  the 
tube.  Great  relief  usually  follows  the  paroxysmal  discharge.  The  dis- 
tended tube  may  be  detected  by  the  touch,  but  after  the  discharge  the 
tube  is  collapsed  and  cannot  easily  be  made  out.  When  removal  of  the 
diseased  tube  is  not  indicated,  drainage  through  the  uterine  cavity  should 
be  facilitated  by  keeping  the  cervix  moderately  dilated,  and  by  the  use 
of  the  gauze  drain  if  flexion  or  stenosis  of  the  uterine  canal  exists.  The 
discharge  of  a  pelvic  abscess  through  the  vagina  should  not  be  mis- 
taken for  leucorrhcea.  Leucorrhcea  may  occur  during  infancy  or  early 
childhood.  Keating  regards  most  cases  as  contagious,  but  not  gonor- 
rhceal.  It  may  result  from  uncleanliness,  injuries,  worms,  eruptions, 
the  specific  fevers,  and  usually  obtains  in  pale  and  scrofulous  subjects 
and  in  those  who  are  predisposed  to  eczema. 

In  severe  cases  the  patient  should  be  anaesthetized  and  a  thorough 
examination  made.  If  anv  inflammation  of  the  vagina  or  vulva  exist, 
the  affected  area  should  be  painted  over  with  a  solution  of  nitrate  of 
silver,  20  grains  to  the  ounce.  The  vagina  should  be  kept  clean  by 
astringent  injections.  Powders  of  iodoform,  bismuth,  oxide  of  zinc, 
starch,  or  boric  acid  may  be  applied  to  the  vagina  by  means  of  an 
insufflator.  If  insufflation  is  difficult,  these  remedies  may  be  used 
in  the  form  of  vaginal  suppositories. 

Profuse  watery  leucorrhcea  occasionally  occurs  at  the  menopause. 
If  is  a  result  of  the  congestion  and  oedema  which  sometimes  obtain  at 
fins  period.  The  treatment  consists  in  the  use  of  hot  astringent  douches 
or  astringent  applications.  Of  these,  glycerite  of  tannin  is  probably 
the  best. 
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If  the  term  Therapeutics  were  restricted  to  treatment  by  drugs, 
brief  space  could  contain  the  therapy  of  uterine  disorders.  But  the 
application  of  remedial  measures  outside  of  surgery  proper  is  our 
modern  definition,  and  we  are  coming  more  and  more  to  a  working 
belief  that  he  is  the  best  practitioner  who  has  the  keenest  scent  for 
unfavorable  surroundings  and  hurtful  habits — who  is  most  thorough 
in  his  supervision  of  work  and  rest,  of  open-air  exercise,  clothing, 
diet,  and  sleep,  of  sloth  and  strain,  and  manner  of  living. 

To  be  frank,  let  us  admit  that  most  gynaecologists  shirk  this  trouble- 
some half  of  their  duty.  Our  local  treatment  is  painstaking  and  per- 
sistent, our  operative  resources  are  varied  and  successful,  but  we  let  the 
general  condition  make  shift  on  a  tonic,  a  laxative,  and  a  cursory  warn- 
ing about  rest  or  exercise.  And  this  is  our  only  excuse :  that  the 
teachers  of  physical  culture  have  not  organized  their  science  in  a  way 
that  we  can  lay  hold  on ;  that  the  dress-reformers  have  not  stated  their 
conclusions  in  a  form  that  we  can  use ;  that  our  gynaecological  text- 
books are  wordy  or  indefinite ;  and  that  we  can  turn  nowhere  for  clear 
and  compact  statements. 

For  the  details  of  operations  the  reader  will  be  referred  to  works 
devoted  to  the  specialty,  but  the  indications  for  each  measure,  medical 
or  surgical,  will  be  given  with  as  much  definiteness  as  possible.  Sev- 
eral important  remedial  measures  which  apply  to  every  chronic  uterine 
disease  will  demand  consideration  before  the  individual  diseases  are 
considered. 

Dress. 

Is  the  correction  of  faults  in  dress  an  important  part  of  the  treatment 
of  uterine  disease  f 

The  reasons  for  an  affirmative  answer  are  based  on  recent  experi- 
mental researches  by  which  certain  facts  seem  well  established  that 
heretofore  have  largely  been  matters  of  opinion  and  prejudice. 

1.  The  normal  breathing  of  woman  is  like  that  of  man — abdominal.1 

1  Mays,  Therap.  Gaz.,  May,  1887;  Kellogg,  "Dress  and  Pelvic  Disease,"  Trans. 
Mich.  State  Med.  Soc,  1888;  and  "Exercise  in  Pelvic  Disease,"  Tram.  Amer.  Assoc. 
Obstet.  and  Gyn.,  1890 ;  Wilberforce  Smith,  Brit.  Med.  Journ.,  Oct.  11,  1890. 
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Waist-constriction  changes  the  typo  of  breathing  to  costal.1 
'2.  The  pelvic  organs,  normally,  make  a  considerable  excursion  w  ith 
each  respiration.2 

Waist-constriction  in  the  upright  position  checks  this  motion  almost 
entirely.3 

3.  Sitting  or  bending  forward  lessens  intra-abdominal  pressure.4 
Waist-constriction  in  these  positions  greatly  increases  intra-abdomi- 
nal pressure.5 

4.  The  abdominal  organs  are  displaced  downward,  sometimes  to  a 
marked  degree,  by  the  habit  of  lacing. 

5.  The  uterus  is  displaced  downward  by  the  corset  (.2  to  .5  inch). 

6.  The  pelvic  floor  is  bulged  downward  by  tight-lacing  (average,  .3 
inch). 

7.  The  circulation  in  the  pelvis  is  rendered  sluggish. 

8.  The  capacity  for  in-door  or  out-door  exercise  is  hampered. 
Moreover,  the  capacity  for  chest-expansion  has  been  shown  to  be 

diminished  one-fifth  with  loose  corsets,6  and  the  abdominal  wall  is 
shown  to  suffer  from  atrophy  of  muscle  and  accumulation  of  fat. 

I.  Abdominal  respiration  is  essential  to  woman's  health;  clothing 
must  be  worn  that  does  not  restrict  it. 


Fig.  30.  Fig.  31. 

Costal.  Abdominal.  Costal.  Abdominal. 


Fig.  32.  Fig.  33. 

Costal.  Abdominal.  Costal.  Abdominal. 


Fig.  30.— Respiratory  Tracing,  Man  (Kellogg). 

Fig.  31.— Tracing  from  a  Woman  who  has  always  worn  loose  clothing.  Note  that  it  is  almost 
identical  with  man's  (Kellogg). 

Fig.  32.— Respiratory  Tracing,  Woman  in  Corset  (Kellogg). 

Fig.  33.— Tracing,  Man  in  Corset,  resembling  that  of  Woman  in  Corset  (Kellogg). 


All  women  who  wear  corsets  and  tight  waist-bands,  and  most  women 
who  wear  health-waists,  breathe  with  a  well-marked  sternal  movement. 

1  Gibson,  Med.  AnaL,  p.  962  ;  Med.-Chir.  Tram.,  1848 ;  Walshe,  Land.  Med.  Times 
awl  Gaz.,  1829;  and  Mays,  Kellogg,  Dickinson. 

2  Kellogg,  Putnam-Jacobi.  3  Kellogg,  Dickinson. 
4  Schatz,  Arch.  Gyn.,  iii.  58  ;  iv.  193. 

6  Kellogg ;  Dickinson,  "  The  Corset :  Questions  of  Pressure  and  Displacement," 
N.  Y.  Med.  Jonrn.,  Nov.  5,  1887. 

6  See  also  Lennox  Browne,  Voice,  Song,  and  Speech,  Putnam,  New  York,  containing 
Roberts's  tables  of  breathing  capacity  and  chest-girth  in  English  women. 
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This  costal  or  thoracic  respiration  is  abnormal  in  woman  as  it  is  in  men. 
Mays  showed  that  Indian  girls  breathed  like  men,  and  Kellogg  has  con- 
firmed the  observation  among  various  Indian  tribes  and  among  Chinese 
women,  agricultural  women,  and  English  pit-brow  lassies  ;  and  civilized 
w  omen  who  have  always  been  loosely  clothed  about  the  waist  show  the 
same  type.  Women  asleep  breathe  like  men,  and  male  and  female 
animals  breathe  alike.  And  the  very  argument  that  chest-breathing 
is  normal  to  woman  because  it  is  necessary  during  gestation  falls  to  the 
ground  when  it  is  shown  that  even  late  in  pregnancy  abdominal  respi- 
ratory movements  predominate  over  thoracic  movements.  The  agent 
most  active  in  abdominal  breathing,  the  diaphragm,  is  a  muscle  that 
can  be  developed  like  any  other  muscle,  so  that  long-distance  runners 
in  the  quiescent  condition  have  least  costal  breathing  of  all  men. 

II.  The  constant  to-and-fro  motion  of  the  pelvic  organs  is  essential  to 
their  health.    Clothing  must  permit  this  motion. 

With  each  movement  of  the  diaphragm  the  structures  of  the  pelvic 
floor  and  the  organs  above  it  are  carried  downward  .1  to  .3  inch,  and 

up  again,  in  the  case  of  women  who  have 
worn  clothing  loose  about  the  waist. 

Alternating  pressure  and  relaxation 
secures  free  flow  through  the  large  ven- 
ous plexuses  and  lymphatics  ;  alternating 
traction  and  relaxation  develops  the  mus- 
cular bundles  of  the  uterine  ligaments, 
of  the  peritoneal  investment,  and  of 
the  muscular  pelvic  floor;  and  alternate 
stretching  and  slackening  strengthens 
elastic  supports.  As  in  any  other  part 
of  the  body,  exercise  is  needed — rest 
and  motion  in  right  proportion — and 
the  organs  themselves  need  it  as  much 
as  their  supports  and  blood-vessels  do. 
With  each  inspiration  the  descent  of 
the  diaphragm  increases  the  pressure  in 
the  abdominal  cavity,  and  lessens  that  in 
the  chest ;  blood  is  squeezed  out  of  the 
pelvic  and  portal  veins,  and  at  the  same 
time  sucked  up  above  the  diaphragm. 
Therefore,  dress  that  cripples  the  dia- 
phragm slows  the  pelvic  circulation. 
The  blood-flow  is  manifestly  interfered 
with  in  another  way.  The  valveless 
area  of  greatest  corset  pressure,  giving  a 


Girl  in  Corset  and  without  Corset;  an 
exact  reproduction  of  a  composite 
photograph.  Note  the  two  outlines 
at  the  waist. 

ovarian  veins  empty  in  the 


long  and  perpendicular  column  of  blood  to  be  dammed  back. 
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Fig.  35. 


But  when  the  corset  is  worn,  little  or  no  motion  can  occur,  because 
all  the  structures  in  the  true  pelvis  are  carried  downward  by  the  con- 
stant pressure,  to  the  utmost  of  their  ability  to  move  in  that  direction. 
Coughing  and  vigorous  straining  at  stool  depress  them  but  a  trifle 
farther  than  a  snug  corset.  The  uterus  can- 
not make  its  excursion  of  a  tenth  or  a  third 
of  an  inch  with  each  respiration. 

III.  The  clot /lint/  must  not  displace  the  pel- 
vic or  abdominal  organs. 

I  have  demonstrated1  that  the  pressure 
from  a  tight  corset,  or  from  a  loose  corset 
with  the  wearer  in  a  bent  or  stooping  posi- 
tion, bulges  the  pelvic  floor  downward  to 
the  utmost  limit  of  its  capacity  to  yield. 
Kellogg  and  others  have  made  the  same  obser- 
vations. The  uterus  has  been  shown  to  be 
correspondingly  depressed.  Consequently,  all 
its  supports  are  stretched  and  keep  tense  for 
many  hours  daily,  while  any  exertion  or  stoop- 
ing strains  these  taut  structures  still  farther. 
Therefore,  in  all  varieties  of  pelvic  inflamma- 
tion corsets  and  waist-bands  must  come  off  and  the  skirts  and  drawers 
be  hung  from  the  shoulders.    In  anteflexion,  which  is  often  accom- 


Action  of  the  Corset  in  pro- 
ducing Anteflexion. 


Fig.  36. 


Fig.  37. 


Fig.  38. 


Lum. 


Fig.  36.— Action  of  the  Corset  in  starting  a  Retroversion. 

Fig.  37  — Displacement  of  Organs  produced  by  Corset-wearing ;  from  a  patient. 
Fig.  38.— Displacement  of  Organs  due  to  a  Health-waist  (Kellogg). 


panied  by  inflammation  of  the  utcro-sacral  ligaments,  the  traction  pro- 
duced on  the  tender  ligaments  is  especially  dangerous.  Moreover, 
the  increased  pressure  from  above  flexes  the  uterus  still  farther  when 

1  N.  Y.  Med.  Journ.,  Nov.  5,  1887. 
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the  bladder  is  empty.  A  robust  dressmaker  came  to  me,  measuring 
five  inches  less  with  corsets  on  than  over  her  undershirt  with  corsets 
off.  Her  cervix  and  fundus  met,  so  extreme  was  the  bend.  With- 
out other  treatment  than  removal  of  all  constriction  for  three  weeks 
the  uterus  straightened.  In  descent  of  any  degree  no  increase  in  pres- 
sure from  above  can  be  permitted.  In  retroversion  the  pressure  comes 
on  the  anterior  surface  of  the  uterus  and  forces  the  fundus  backward. 
Indeed,  whenever  an  over-full  bladder  tilts  the  organ  abdominal  pres- 
sure can  act  on  the  front  face  of  it  to  tip  it  over  backward. 

Are  the  abdominal  organs  displaced  by  corset  wearing?  Testi- 
mony is  strong  in  the  affirmative,  as  shown  by  autopsies1  and  demon- 
strated by  Kellogg's  studies.  The  liver  has  been  often  found  pushed  a 
long  distance  downward,  even  to  the  iliac  crests.  One  or  both  kidneys 
in  30  out  of  100  cases  examined  by  Kellogg  (paper  of  September, 
1890)  were  abnormally  low. 

IV.  The  clothing  must  not  increase  abdominal  pressure  in  the  sitting 
jiosition  or  when  bending  forward. 

When  a  loosely- dressed  individual,  who  is  seated,  bends  forward,  the 
abdominal  walls  relax  and  intra-abdominal  pressure  is  greatly  reduced 
(Schatz).  But  in  this  position,  in  the  case  of  a  corseted  woman,  the 
steels  press  the  lower  part  of  the  abdominal  wall  almost  directly  down- 
ward, and  the  pressure  under  these  steels 
and  in  the  abdomen  increases,  as  shown  by 
the  gauge.  The  inclination  of  the  pelvis  is 
lessened  by  sitting,  as  shown  in  the  cut — 
that  is,  the  brim  of  the  pelvis  comes  fairly 
beneath  the  abdomen  ;  therefore  pressure 
gets  at  the  pelvic  organs  more  directly 
than  when  the  axis  of  the  pelvic  cavity 
is  at  a  wide  angle  to  the  long  axis  of  the 
general  cavity  of  the  trunk,  as  in  stand- 
ing ;  and  all  this  is  more  emphatieally 
the  case  when  the  woman  "sits  on  the 
small  of  her  back."  Now,  all  seamstresses, 
milliners,  straw-,  carpet-,  and  fur-sewers, 
and  all  the  large  class  of  women  who  use 
the  needle  in  the  lap,  arc  liable  to  this 
pressure.  Then  in  a  lesser  degree  those 
who  bend  forward  at  a  table,  such  as 
stenographers,  clerks,  and  sewing-machine 
operators,  crowd  their  pelvic  contents  downward;  so  do  servants  also, 

1  Engel,  Wien.  med.  Wochmschr.,  1860,  p.  529;  Frerichs;  Murchison,  Diseases  of 
the  Liver ;  Corbin,  Gaz.  Med.  Paris,  1830 ;  all  quoted  at  some  length  in  iny  paper 
on  the  corset. 


Fig.  39. 


Girl  bending  Forward  at  Work  The 
pelvic  Inclination  is  lessened,  and 
the  corset-steels  readily  depress 
the  pelvic  organs. 
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stooping  under  strain.  In  patients  of  any  of  these  classes  Buffering 
from  pelvic  disease  the  first  step  in  treatment  is  to  remove  the  con- 
striction. 

V.  Act i rit  1/  and  exercise  are  essential  to  health.  Clothing  must  be 
loose,  light,  and  well  hung  in  order  not  to  hamper  muscular  action. 

The  house-habits  of  women,  the  lack  of  participation  in  active  sports 
among  girls,  the  imperfect  muscular  development,  and  the  sluggish 
peristalsis  have  an  important  effect  in  the  ordinary  methods  of  dress. 
"  Look  at  a  lot  of  girls  on  the  way  to  gymnasium,"  said  a  Vassar 
teacher.    "  They  drag  along.    They  have  no  spirit  or  spring  in  them. 


Fig.  40. 


The  Present  Dress,  consisting  of  twelve  different  articles— five  hanging  from  the  waist  and  four 

from  the  shoulders. 


They  are  in  their  ordinary  clothes.  Look  at  the  same  set  coming  on 
to  the  gymnasium  floor  in  their  light  toggery.  They  skip  and  dance 
and  run  in  the  liberty  of  their  unrestrained  and  untrammelled  motion. 
They  are  different  beings." 

To  remove  a  corset  and  leave  the  individual  to  the  constriction  of 
her  waist-bauds  is  of  little  use,  and  to  substitute  a  health-waist,  such  as 
the  equipoise  or  Jenness-Miller,  for  the  corset,  leaving  the  heavy  skirts 
to  hang  on  the  abdomen,  buttoned  to  such  a  waist,  is  to  make  an 
improvement  of  relatively  small  value.  Deformity  of  outline,  dis- 
placement of  organs,  and  increase  of  intrapelvic  pressure  remain. 
What  such  a  change  does  is  to  remove  the  rigid  steels,  which  are 
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the  most  harmful  things  about  a  corset.  In  some  cases  we  may 
be  forced  to  this  measure  as  an  entering  wedge.  Yet  resort  to  it  is 
rarely  needed. 

Hygienic  Dress. — Against  conservatism  and  prejudice  and  ridicule 
and  indifference  the  reform  has  made  good  progress;  Success  has  been 
due  partly  to  the  fact  that  manufacturers  and  dressmakers  have  been 
obliged  to  provide  for  the  new  demand,  and  because  the  leaders  are 
preaching  the  beauty  rather  than  the  healthfulness  of  the  change. 
"  Tell  my  girls  that  tight-lacing  will  hurt  their  complexions,"  said  a 
school-principal  to  me,  "  and  you  have  a  lever."  Our  other  levers  are 
desire  to  be  free  from  pain,  to  bear  children,  to  save  the  expense  and 
the  distastefulness  of  prolonged  treatment. 


Fig.  41. 


Fig.  42. 


Undershirt 

Dm  we  r  s  -band 

White  Drawers  land. 

Chemise 
Corset 
Corset-  cover 
Flannel  skirt 

Whle  akirtband 
Dms  skirt  band 
Press  matst -linud. 
iy  LftrcRfr 


Union 

U  ndertjarmcntSL. 

Fajve  strtenne 
tiahta- 

/Hysftn  waist 

ard  tklrt. 
Dress, 


The  Seventeen  Layers  at  the  Waist- 
line in  the  Present  Dress,  each 
band  being  a  double  thickness. 


The  Five  Layers  in  the 
New  Dress  (the  dress 
having  a  lining). 


It  behooves  us,  as  physicians,  to  move  in  the  van  in  this  reform  and 
to  guide  it  into  practical  channels — not  to  stand  aside  and  damn  it  with 
faint  praise.  It  is  our  duty  to  "  cure  "  in  the  original  sense — curare, 
to  care  for — the  growing  girls  and  the  convalescents  after  childbed  of 
our  practice,  and  to  do  what  we  may  to  prevent  the  necessity,  always 
deplorable,  for  vaginal  treatment.  In  colleges,  where  the  girls  are 
readily  reformed,  a  physical-culture  teacher  says  the  trouble  lies  chiefly 
with  the  mothers.  The  new  clothing  is  simple,  beautiful,  light,  warm, 
comfortable,  and  well  hung.  Moreover,  it  is  within  almost  every 
woman's  reach  and  is  growing  less  expensive.  As  it  is  difficult  for 
men  to  grasp  the  details  of  a  dress,  it  has  seemed  best  to  picture  the 
successive  layers  somewhat  elaborately. 

The  four  garments  are — 

1.  Union  under-garment,  being  an  undershirt  and  drawers  in  one 
piece,  made  of  Jaros  material  (wool  inside,  cotton  backed)1  or  silk  or 
wool  or  merino — desirable  in  the  order  given — for  winter  wear,  high- 
necked,  long-sleeved,  and  reaching  to  the  ankles  (Fig.  45).  For  sum- 
mer wear,  of  silk  or  lightest  wool  or  cotton  or  lisle  thread,  low- 
necked,  short-sleeved,  and  reaching  to  the  knee. 

1  An  important  new  material,  office  No.  831  Broadway,  N.  Y.  The  loose  wool,  next 
the  skin  remains  warm  and  dry  after  passing  a  drenching  sweat  outward  to  the  cotton. 
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2.  Equestrienne  tights,  dark  colored,  jersey-fitting,  reaching  from 
waist  to  ankle,  open  at  the  crotch  (Fig.  44.)  These  are  not  needed  in 
summer,  and  are  slipped  on  in  winter  before  going  out,  and  removed 
on  returning.  They  replace  the  cumbersome  flannel  petticoat  and  the 
stiM  heavier  divided  skirt. 


Km.  -is.  Fig.  44.  Fig.  45. 


Fig.  43.— Union  Under-garment.  For  summer  wear  it  is  made  with  low  neck  and  short 
sleeves  (Ypsilanti). 

Fig.  44.— Equestrienne  Tights,  to  be  worn  in  winter. 
Fig.  45.— Waist  and  Skirt  in  One  Piece. 


3.  Muslin  waist  and  skirt,  in  one  piece  (Fig.  45.)  The  waist  pre- 
vents speedy  soiling  of  the  under-garment  by  dark  dresses  and  dark 
linings  and  guards  the  dress  from  perspiration.  The  object  of  the 
skirt  is  twofold:  First,  to  provide  that  flap  with  which  the  vulva 
comes  in  contact  in  sitting,  inasmuch  as  a  woman  after  urinating,  on 
the  verge  of  menstruation,  or  having  even  a  trifling  leucorrhoea,  can- 
not risk  any  soiling  of  her  dress,  and  particularly  as  a  scaled  position 
tends  to  separate  the  labia ;  second,  to  render  less  conspicuous  the  shape 
of  the  legs  in  walking  or  in  a  wind,  and  to  prevent  their  contour  show- 
Voi..  nr.— 47 
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ing  as  a  woman  stands  in  a  thin  dress  skirt  against  a  bright  light.  I 
admit  the  necessity  of  the  waist  and  of  the  skirt  also  when  wearing  thin 
dresses  ;  but  the  other  need  may  be  met  by  a  generous  (muslin)  flap 
sewed  on  the  back  of  the  union  undergarment.  Such  a  flap  on  the 
under-garment  is  required  if  the  tights  are  closed. 

4.  The  dress  hung  from  the  shoulders.  The  designation  "  Prince—  " 
applies  to  a  dress  in  one  piece.  Should  a  basque  (bodice)  be  desired, 
the  skirt,  if  very  light  (wash-goods),  may  be  hooked  upon  the  basque ; 
but  if  heavy,  it  should  be  made  on  a  Jenness-Miller  "gown-form," 
which  is  a  skeleton  basque  constructed  by  continuing  the  skirt-lining 
upward.  (See  Fig.  46.)  The  old  style  of  skirt  may  be  adapted  to 
this  idea  by  removing  the  band  and  stitching  the  lining  of  the  skirt 
to  a  skeleton  basque,  which  is  made  of  lining  muslin.   Notice  the  large 

Fig.  46. 


Dress  hanging  from  the  Shoulders— the  "  Prln 
cess"  principle. 


Fig.  47. 


The  .leanness-Miller  Gown-form,  which  sus- 
pends the  skirt  from  the  shoulders— used 
when  the  skirt  is  separate  from  the  basque. 


armholes  and  low-cut  neck  and  the  broad  bearing  over  the  shoulders 
(Fig.  47)-    This  broad  hearing  is  important,  since  a  woman  cannot 
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wear  suspenders,  because  her  breasts  push  them  outward  and  cause 
them  to  cut  and  chafe. 

Notice  chiefly  that  we  have  thus  done  away  with  bands,  with  weight 
carried  on  the  hips  and  abdomen,  and  with  the  overlapping  of  upper 
and  lower  garments.  The  result  is  as  great  a  gain  in  grace  as  it  is  in 
comfort,  in  speed  of  dressing,  and  in  health.  My  converts  have  not 
relapsed. 

As  to  cost.  The  first  change  is  an  expense,  but  the  outfit  is  more 
economical  in  the  end,  and  saves  wash-bills.  Moreover,  these  garments 
can  be  bought  as  men  buy  theirs,  and  save  making  at  home. 

As  to  fit.  Slender  bones  in  the  seams  keep  the  bodice  trim,  keep 
it  from  "  that  dreadful  horizontal  wrinkle "  that  is  worse  than  wrin- 
kles on  the  face.  Women,  like  Ellen  Terry  or  Sarah  Bernhardt,  who 
abjure  stays,  may  wear  loose  or  flowing  drapery  about  the  waist,  and 
need  to  consider  a  snug  fit  less  than  stout  ones.  But  women  whose 
breasts  are  large  or  flabby  need  support  for  them  in  order  not  to  look 
slouchy,  and  the  Equipoise  or  Jenness-Miller  waist  may  be  recommended 
as  the  least  objectionable  substitute  for  corsets.  Weak  women,  who 
really  suffer  persistently  from  backache,  after  removal  of  corsets,  may 
also  require  such  a  substitute  for  a  time.  But  let  it  be  noted  that  disuse 
of  support  develops  firmness  in  the  breasts,  and  that  disuse  of  corsets 
develops  an  erectness  in  the  figure  that  is  due  to  the  growth  of  the 
body-muscles  consequent  on  the  constant  need  of  balancing,  and  that 
such  erectness  ensures  clean  lines  in  front.  To  all  women  whose  cor- 
sets are  removed  we  recommend  out-door  exercise  or  certain  special 
exercises  (p.  741)  to  develop  the  muscles  of  the  trunk.  We  shall 
encounter  our  greatest  difficulty  with  the  dressmakers.  A  tight  corset 
is  what  they  can  fit  a  dress  over  most  easily,  and  they  despise  the  new 
methods. 

Stocking  support.  The  harm  done  by  garters  is  self-evident.  A 
hose-supporter,  like  the  Warren,  that  runs  up  to  one  of  the  garments 
hanging  from  the  shoulders,  is  more  comfortable  and  efficient  than 
garters. 

Muscular  Exercise. 

Exercise  carefully  •prescribed  is  an  exceedingly  valuable  means  of 
treatment  in  a  large  class  of  pelvic  diseases. 

I  am  so  strongly  convinced  of  the  paramount  importance  of  this 
means  of  relief  of  suffering  in  pelvic  disorders  that  I  deem  it  advisable 
to  devote  considerable  space  to  it.  "  I  know  of  no  means  by  which  the 
general  nervous  irritability  and  pelvic  pains  and  congestion  of  various 
sorts  can  be  so  certainly  and  permanently  removed  as  by  active  and 
passive  exercise  judiciously  administered." 

"The  comparative  immunity  from  the  disorders  peculiar  to  their 
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sex,  as  well  as  from  the  pain  and  accidents  connected  with  childbirth, 
enjoyed  by  savage  and  peasant-women  may  be  largely  attributed  to 
their  excellent  muscular  development  f  and  where,  from  lack  of  care 
and  of  skilful  attendance,  labor  has  given  rise  to  extensive  lacerations 
comparatively  little  suffering  is  caused  by  them.  A  German  peasant- 
woman  whose  uterus  hangs  outside  the  vulva  seeks  relief  less  on 
account  of  pain  than  on  account  of  mechanical  inconvenience  in  walk- 
ing and  working.  The  English  peasant  in  the  brickmakiug  districts 
carries  large  masses  of  wet  clay  and  tramps  all  day  with  cold,  soaked 
feet  during  her  menstrual  period  without  injury  or  danger.  So  did 
Stanley's  African  porters.  Yet  civilized  woman  is  injured  by  stair- 
climbing,  by  a  jump,  a  fall,  or  the  use  of  a  sewing-machine.  It  is  not 
that  the  exercise  is  too  severe,  but  that  her  muscular  development  is  so 

deficient  that  she  is  not  able  to  bear 


Fig.  48. 


Fig.  49. 


Fig.  48— Results  of  Corset-wearing  (Kel- 
logg). 

Fig.  49.— The  same  Patient  after  Three 
Months'  Exercise  (Kellogg). 


trifling  strains.  The  remedy  does 
not  consist  in  abolishing  stairs, 
sewing-machines,  and  exercise,  but 
rather  in  educating  women,  physi- 
cally, to  endurance  and  vigor.1 

To  make  patients  persist  in 
muscular  work  it  must  be  super- 
vised by  well-trained  teachers. 
There  are  a  few  energetic  souls 
who  are  not  discouraged  by  the 
irksomeness  of  a  lonely  course  at 
home,  but  it  is  rarely  kept  up 
without  the  company  of  an  en- 
thusiastic friend.  To  be  inter- 
esting, exercise  must  have  an  ele- 
ment of  competition  and  sociability,  as  games  have ;  moreover,  it  must 
be  graded.  It  is  as  unwise  to  prescribe  tennis  for  the  ordinary  city-girl 
as  it  is  to  allow  boat-racing  to  the  college-man.  Either  involves  spurt- 
ing and  heart-strain  unless  carefully  watched. 

In  summer  there  are  many  sports  available,  such  as  swimming, 
surf-bathing,  rowing,  archery,  tennis,  riding,  and  bicycling.  Suit- 
able dress  must  be  insisted  on.  A  blouse  without  a  corset,  and 
a  skirt  with  no  tight  waist-band,  and  a  bathing  suit  without  sleeves 
or  over-long  skirt,  are  to  be  specified.  In  winter  the  gymnasium 
offers  class-work  and  individual  work — running,  swimming,  spar- 
ring, fencing.  The  semi-annual  measurement,  with  chart,  is  an  incen- 
tive to  body-building,  and  permits  of  system  and  science  in  prescrib- 
ing to  develop  symmetry.  When  a  gymnasium  is  not  at  hand,  it 
is  not  difficult,  in  these  days  when  women  arc  graduated  from  the 
1  Kellogg,  who  reports  results  of  exercise  in  8000  cases  of  pelvic  disease. 
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Fig.  50. 


physical-culture  schools  in  considerable  numbers,  to  find  instructors 
for  private  classes  at  moderate  rates.  Six  or 
eight  girls  can  meet  three  times  a  week,  get 
into  costume,  work  half  their  time  with  light 
dumb-bells  and  with  skipping  ropes  as  an  ex- 
cellent substitute  for  a  running  track,  and 
then  take  a  lesson  with  gloves  or  foils. 
One-  to  two-pound  dumb-bells,  ropes,  punch- 
in  u-bag,  and  gloves  or  foils  cost  little  or  may 
be  rented  from  the  teacher.  The  simplest 
costume  is  a  loose  flannel  blouse,  and  wide 
Turkish  trousers  caught  below  the  knee  by 
an  elastic  band,  but  falling  lower  and 
looking  like  a  skirt.  (See  Butterick's  pat- 
terns.) 

.  To  get  thoroughly  satisfactory  results  a 
gynaecologist  should  have  a  gymnasium  of  his 


own,  as  can  be  best  done  at  a  sanitarium  or 


private  hospital,  or,  in  very  simple  fashion, 
in  a  private  house.  A  good  teacher  is  the 
main  expense. 

Special  Exercise. — Each  case  requires  a 
prescription  suited  to  the  individual  needs. 
Here,  for  instance,  are  home  exercises  of  a 
simple  kind  (suggested  by  W.  L.  Savage, 
M.  D.,  of  New  York)  : 

Weak  Abdominal  Muscles. — la.  Lying  on  the  back  in  bed  in 
the  morning,  raise  the  head  and  shoulders  a  few  inches  off  the  pillow, 

Fig.  51. 


Gymnasium  Suit.' 


Exercise  fur  the  Abdominal  Muscles. 

then  slowly  lower  (Fig.  51).  Repeat  and  rest.  Begin  with  five 
twos,  gradually  increase  to  five  fives.  After  a  few  weeks,  when  this 
has  grown  easy,  substitute  16.  Fix  the  feet  against  (lie  footboard  of 
the  bed  and  rise  to  the  sitting  position,  at  first  with  pillow  behind 
the  back,  later  with  none.  Five  fives  slowly.  2a.  Lying  on  the 
back,  bring  the  bent  knee  as  far  toward  the  face  as  it  will  readily 


7  [2 


DISEASES  OF  THE  UTERUS. 


go,  then  force  it  an  inch  or  two  farther  (Fig.  52).  Straighten  the 
leg  slowly ;  repeat  with  the  other  leg ;  five  times  with  each.  This 
is  much  easier  than  26.    Later,  substitute  26.    Lying  on  the  back, 


Fig.  52. 


Exercise  for  the  Abdominal  Muscles  and  the  Thigh  Flexors. 


raise  the  legs  from  horizontal  to  perpendicular,  slowly  in  alternation 
(Fig.  53).    Ten  times  each.    3.  Lying  on  the  back,  place  a  weight, 


Fig.  53. 


Exercise  for  the  Abdominal  and  Thigh  Muscles. 


such  as  a  flatiron,  sand-bag,  or  heavy  book,  on  the  abdomen.  By  deep 
abdominal  breathing  raise  the  object  as  many  inches  as  possible,  hold 
it  up  a  few  seconds,  then  slowly  lower  it  by  expiration. 

Weak  Back  Muscles. — 1.  Lying  on  the  back,  with  the  feet 

drawn  up,  the  hips  are  raised 
until  the  thigh  is  in  line  with 
the  body,  held  a  moment,  and 
dropped;  rest;  repent  five  to 
ten  times  (Fig.  54).  i^.  Lying 
full  length  on  the  abdomen, 
with    arms    along    the  sides, 

Exercise  for  the  Back  Muscles.  breathe   deel%>   then  raise  the 

head  and  shoulders  clear  of  the 
bed,  hold  still  a  moment,  and  slowly  lower.  Ecst.  Repeat  live  to 
ten  times  (Fig.  55).  When  all  these  become  easy  a  severer  task 
may  be  given,  such  as  3.  Lifting  the  body  off  the  bed,  resting 
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Fig.  55. 


Exercise  for  the  Back  Muscles. 


rest  between  each.  The  same  purpose  is  effected  by  the  "  Amenor- 
rhea Exercises." 

Fig.  56. 


Exercise  for  the  Lateral  Trunk  Muscles. 


Weak  Levator  Ant  and  Relaxed  Pelvic  Floor. — 1.  The 
patient  is  taught  to  contract  the  levator  and  draw  up  the  pelvic  floor 
by  a  motion  such  as  one  would  practise  to  retain  wind  or  a  thin  pas- 
sage, drawing  back  abdominal  wall  by  deep  breathing  at  the  same 
time,  standing  against  a  wall  or  sitting.    Five  threes. 

2.  Lying  on  the  back,  feet  drawn  up  and  crossed;  buttocks  are 
raised ;   then   knees   are  slowly 

opened  wide  against  her  own  re-  FIG.  57. 

sistance  (Fig.  57).  Repeat  two 
to  ten  times.  3.  Knee-chest  po- 
sition. Patient  takes  deep  ab- 
dominal breath,  then  expels  it  by 
contracting  the  belly  muscles  for- 
cibly, at  the  same  time  drawing 

Up   as   Strongly    as    possible    the      Exercise  for  the  Levator  Ani  and  Adductors. 

muscles  of  the  pelvic  floor. 

Note  that  many  of  these  exercises  are  in  such  positions  that  the 
pelvic  organs  are  not  forced  downward  during  the  practice,  and  yet 
play  freely. 

Muscular  Exercises  for  Amenorrhcea — that  of  anteflexion,  for 
instance  (Brandt's  selection,  with  drawings  copied  from  Jentzer  and 
Bonrcart). — 1.  With  one  foot  forward  a  deep  breath  is  drawn  and  the 
arms  are  elevated  above  the  head,  parallel,  in  front,  with  palms  facing 


744 


DISEASES  OF  THE  UTERUS. 


inward ;  then,  during  expiration,  they  are  brought  down  laterally  with 
palms  facing  downward.    Slowly,  five  times. 

2.  Lying  on  the  back  with  the  lower  extremities  unsupported 

and  the  legs  crossed,  the  toes  execute  circles 
from  within  outward,  the  movement  taking 
place  in  the  ankle-joint.     Reverse  legs  and 
repeat.    Eight  to  ten  times  in  each  position. 

3.  Upright,  with  feet  well  apart,  buttocks  rest- 
ing against  a  table  and  arms  above  the  head;  the 
trunk  is  flexed  on  the  pelvis  side- 
wise   and   forward.     Slowly  five 
times  to  each  side,  pausing  between 
each  motion. 

4.  With  hands  on  the  back  of 
a  chair,  one  foot  upon  another  chair 
behind  her,  the  patient  rises  on 
the  toes  of  the  other  foot,  then 
drops  toward  the  ground  by  bend- 
ing the  knees,  then  resumes  the  extended  position 
on  the  toes,  finally  dropping  on  her  heel  as  before 
starting.    Slowly,  alternating,  five  with  each  foot. 

5.  Upright,  with  feet  apart  and  arms  elevated, 
the  body  is  bent  forward,  then  backward,  then 
pauses  in  the  upright  position.    Five  times  each. 

6.  Resting  a  hand  on  the  back  of  a  chair  before 
her  and  standing  on  the  leg  of  the  same  side,  the 
other  leg  is  raised,  and  the  knee  exe- 

X       cutes  movements  of  rotation  from  with- 
in  outward.    Reverse  legs, 
j         7.  With   hands  on  the   hips  and 
i^)'    body  well  back,  a  running  motion  is 
executed,  remaining  in  the  same  spot, 
bringing  the  thighs  up  to  a  level  with 
each  stop.     Ton  times  rapidly,  then 
three  or  four  times  with  an  interval 
between  each.    This  sends  the  blood  to  the  pelvis  strongly. 


MUSCULAR  EXERCISE. 


745 


8.  Standing  with  feet  apart  and  the 
hands  on  the  hips,  the  head 
describes  a  circle.  Five  times 
in  each  direction. 

9.  Kneeling  on  a  cushion 
with  knees  apart,  the  body- 
is  bent  backward   and  re- 
turns slowly  to  the  perpen- 
dicular.   Five  to  seven  times. 
One  example  of  an  efficient  passive  motion  may  be  given  : 
10.  The  patient  semi-recumbent;  the  gymnast  lifts  one  leg  by  a 
hand  in  the  popliteal  space  and  the  other  on  the  sole.    The  thigh  is 
flexed  on  the  abdomen,  carrying  the  knee  out- 
ward, describing  a  small  circle,  repeating  the 
motion  ten  times,  while  increasing  the  rapidity 
of  it ;  after  a  pause  he  begins  again,  and  so 
on,  thirty  to  forty  movements  being  given  to 
each  leg,  while  the  patient  remains  absolutely 
relaxed.    This  may  be  followed  by  flexion 
and  extension  against  resistance. 

Muscular  Exercises  for  Metrorrhagia  (Brandt). — 1.  The  patient 
sits  facing  the  doctor  (or  nurse),  hands  on  the  hips, 
knees  apart.  The  operator,  placing  a  hand  on  the 
patient's  shoulder  and  one  under  the  opposite  arm- 
pit, draws  her  forward  while  twisting  the  body  on  the 
pelvis.  The  patient  resists  the  forward  motion,  the 
gymnast  resists  the  backward  one.  Six  times  for  each 
side.  Then  directly  forward,  bending  and  straighten- 
ing, the  patient  always  keeping  the  back  muscles  tense. 

2.  The  patient  kneels,  hands  on  hips.  The  gymnast  places  his 
knee  against  her  buttock  and  his  hands  under  her  armpits.  She 

bends  forward  while  he  resists,  and  he 
draws  her  upright  while  she  resists.  While 
she  is  bent  forward  he  twists  the  bodv  above 
the  pelvis  rapidly  several  times.  Rest  be- 
tween each.    Five  repetitions. 

3.  The  patient  stands  in  a  doorway  with 
hands  high  up  against  the  door-jambs.  The 
gymnast  places  one  hand  on  the  abdomen 
and  the  other  between  the  shoulder-blades 
and  pushes  her  forward.  As  she  regains 
position  he  resists  slightly,  slipping  his  hand  upward.  Ten  repe- 
titions. 

4.  With  her  back  against  a  wall  and  hands  on  hips,  the  patient 
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places  an  ankle  in  the  gymnast's  hand,  while  he  steadies  her  with  his 
other  hand  against  the  iliac  crest.  He  draws  the  leg 
upward  and  outward,  she  resisting,  and  he  resists  when 

the  leg  is  lowered.  (That  is, 
she  uses  her  thigh-extensors 
steadily  during  the  whole 
pumping  motion.)  Five 
each. 

5.  The  patient  is  strong- 
ly inclined  forward,  leaning 
against  a  chair  or  bed-post. 
With  one  hand  under  the  abdomen  the  foot  is  lifted  bv  the  gymnast, 
tlie  patient  remaining  passive;  then  as  he  depresses  the  leg  she  resists. 
Five  repetitions  on  each  side. 

6.  The  patient  leans  far  forward,  resting  her  hands  against  a  wall 
at  the  level  of  the  chest,  with  elbows  turned  out, 
feet  apart,  abdomen  prominent.   The  gymnast  places 

one  hand  under  the  abdomen, 
and  with  the  knuckles  of  the 
other  half-closed  hand  he  taps 
lightly  on  the  sacrum  and 
lumbar  vertebrae. 

7.  The  patient,  recumbent, 
draws  the  feet  together  under  the  bent  knees  and  lifts  her  hips  clear  of 
the  couch.  The  gymnast  resists  when  she  attempts  to  draw  the  knees 
together.  Repeated  five  times.  Then  he  resists  while  she  draws  her 
knees  apart.  Between  the  exercises  she  rests.  This  is  said  to  act 
strongly  on  the  levator. 

For  patients  too  weak  to  rise  the  following  samples  for  a  prescrip- 
tion are  given  : 

8.  The  gymnast  stands  at  the  head  of  the  bed.    The  patient,  with 

head  supported  and  knees  bent,  reaches  her 
hands  up  to  him,  with  elbows  slightly  bent. 
Then  he  moves  the  arms  at  the  shoulder- 
joint,  making  circling  motions  forward,  down- 
ward, backward,  and  upward,  while  she  lies 
passive.   Subsequently  she  bends  and  straight- 

ens her  arms,  he  resist- 
ing flexion,  she  extension. 

9.  The  patient  lying  flat  on  the  back, 
with  legs  extended,  the  physician  (or  nurse) 
places  one  hand  on  the  occiput,  tlie  other 
on  the  nape  of  the  neck,  witli  fingers  reach- 
ing down  the  back,  and  raises  her  a  short 
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needs 
With 


Fig.  58. 


Spray  for  Attachment  to  the  Bath-tub  Faucets. 


distance  while  she  resists.  As  she  drops  back  he  resists.  It  is  use 
less  to  bend  the  bod)-  very  far. 

10.  Knee-resistance  without  lifting  the  hips  from  the  bed. 

Cold  Water  is  an  efficient  and  inexpensive  tonic  which 
regulation  in  dosage,  and  its  use  requires  detailed  instruction, 
patients  who  do  not  react  the  skin  may  be  cajoled  at  first  by  an  alcohol 
rub,  immediately  followed  by  an  oil  rub,  changing  later  to  a  tepid 
sponge  bath  with  sea-salt,  and 
later  still  to  a  tepid  spray, 
until  gradually  we  may  come 
to  cold  water,  followed  by  a 
rub-down  with  a  coarse  towel. 
If  the  patient  sleeps  poorly  or 
still  reacts  somewhat  imper- 
fectly, just  before  going  to  bed 
is  the  best  time  for  cold  water. 
A  most  comfortable  and  effi- 
cient device  is  made  of  a  rose- 
nozzle  and  five  feet  of  rubber 
tubing  with  a  forked  end  that  permits  of  attachment  to  both  bath-tub 
faucets,  in  order  that  the  temperature  of  the  water  may  be  regulated. 
Any  rubber  store  supplies  this  at  $1.50  to  $2. 

Gynecological  Gymnastics  and  Massage  op  the  Pelvic 

Organs. 

During  thirty  years  the  work  of  Thure  Brandt  has  been  battling 
for  recognition  against  professional  prejudice,  until  the  brilliance  of  his 
results  and  the  permanence  of  thousands  of  cures  are  winning  sure 
foothold  for  his  teaching  as  an  important  part  of  gynaecological  thera- 
peutics. 

Briefly,  his  method  consists  in  kneading,  with  a  hand  on  the  hypo- 
gastrium,  the  pelvic  organs  and  tissues  lifted  up  within  reach  by  a 
stationary  finger  in  the  vagina,  and  in  "  lifting  the  uterus,"  together 
with  many  Swedish  movements.  In  keenness  of  diagnostic  skill,  in 
thoroughness  of  investigation,  and  in  gentleness  and  patience  in  treat- 
ment, it  is  said  that  we  have  much  to  learn  from  this  layman.  High 
authority  assures  us  that  under  his  skilful  hands  exudates  and  recent 
adhesions  disappear  in  a  short  time,  fixed  ovaries  or  retroverted  uteri 
soon  return  to  place,  and  prolapse  finds  a  most  valuable  remedy. 
Among  the  Germans  it  has  been  warmly  endorsed  by  Schultze,  Pro- 
fanter,1  Von  Preuschen,2  Schauta,8  and  Resch.4    Resell  has  translated 

1  "  Massage,"  Gynecol.  Wie?i,  1887,  abstracted  in  Am.  Journal  Obxt.,  Nov.,  1890. 

2  Cent.  Chjn.,  1888,  No  13;  Berl.  klin.  Woch.,  28,  p.  117. 


8  Pray.  med.  Woch.,  1887,  No.  43. 


Cent.  Gyn.,  1887,  No.  32. 
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Brandt's  book  into  German.1  Lindblom  2  and  Landau  3  have  made 
valuable  contributions.  Jentzer  and  Bourcart  of  Geneva  have  just 
issued  a  monograph  of  160  pages4  which  covers  the  ground  fully,  and 
is  the  first  clear,  detailed,  and  fully  illustrated  work  on  the  subject, 
reviewing  the  entire  scattered  literature  and  revised  by  Brandt.  By 
its  publication  these  weighty  reasons  for  the  lack  of  popularity  of 
Brandt's  methods  will  be  overcome  :  namely,  the  absence  of  a  text- 
book with  illustrations  and  exact  and  careful  instructions.  I  shall 
endeavor -to  have  it  translated. 

Indications. — Chronic  inflammation  of  the  tissues  of  the  pelvis, 
with  or  without  displacement  of  the  uterus;  displacement  and  fixa- 
tion of  ovaries ;  chronic  ovaritis ;  relaxation  of  muscular  tissues  and 
their  results,  descent  and  prolapse ;  and  hematocele  (?)  (Resch). 

Contraindications. — Acute  inflammation  ;  gonorrheal  infection  ; 
a  high  degree  of  nervous  excitability  (sexual) ;  and  very  fat  abdominal 
walls  (Resch). 

Objections. — Danger  of  exciting  sexual  feeling;  difficulty  of 
learning  the  method;  expense  of  the  treatment ;  risk  of  injury  when 
careful  diagnosis  is  not  made ;  the  American's  demand  for  quick  relief. 

Massage. — For  these  reasons  it  would  seem  advisable  to  restrict 
intravaginal  massage  to  cases  of  prolapsus  uteri,  adhesions,  exudates, 
and  displacements  which  are  not  relieved  by  ordinary  means  short  of 
operation.  It  would  seem  to  be  rarely  advisable  among  young  unmar- 
ried women,  and  Brandt  is  very  reserved  about  such  use  of  it. 

One  of  the  strong  points  about  methods  of  pelvic  massage  is  that  they 
greatly  facilitate  diagnosis.  Gradual  action  on  the  resisting  structures 
relaxes  them  to  such  an  extent  that  the  fingers  reach  what  ordinary 
examination  does  not  reveal.  Brandt  first  examines  all  patients  stand- 
ing, because  the  organs  are  within  easier  reach  and  because  the  dorsal 
position  sometimes  produces  retroversion.  He  examines  them  per  rec- 
tum, and  finally  lets  the  patient  lie  down,  with  shoulders  and  head 
elevated.  When  he  is  examining  the  left  inguinal  region  he  asks  the 
patient  to  lift  the  left  hip  moderately,  and  vice  versd,  in  oi'der  to  let  the 
mass  of  intestines  slide  away,  or  she  may  be  asked  to  lift  her  hips  clear 
of  the  couch,  further  to  relax  her  abdominal  muscles.  If  the  exam- 
ination has  been  painful  or  exciting,  he  compresses  the  perineal  branch 
of  the  pudic  nerve  by  pressure  with  the  fingers  outward  on  each  side  of 
the  anus  and  perineal  body  against  the  ascending  ramus  of  the  ischium. 

Acute  Endometritis. 

Occurring  ofter  exposure  or  excess  during  menstruation  or  from 

1  Thwre  Brandt's  Heilgymnastische  Behandlung  Weiblieher  UrUerleibskrankheiten,  Wien, 
1888,  Braumuller. 

2  Munch,  med.  Woch.,  1888,  46,  47,  48.  3  Therap.  Monatshcftc,  Juli,  180. 
4  Oymnastique  gynecologique,  Gcndve,  IT.  Georg,  1891. 
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gonorrheal  infection  (exclusive  of  the  septic  form  following  labor, 
which  is  considered  elsewhere),  the  treatment  of  acute  endometritis  is 
simple.  Rest  in  bed,  hot  applications  over  the  abdomen,  and  sufficient 
opium  and  belladonna,  in  suppository,  to  relieve  pain,  are  ordered. 

^  Morphinse  sulphat.,  gr.  j  ; 

Ext.  belladonna?,  gr.  j  ; 

Olei  tlieobrom.,  q.  s. 

M.  et  ft.  suppositoria  No.  4. 
Sig.  One  to  be  passed  into  rectum  to  relieve  pain;  repeated  in  an 
hour  if  required. 

The  bowels  should  be  unloaded  by  an  enema.  Ergot  may  be 
required  if  the  flow  is  excessive,  but  moderate  bleeding  diminishes  the 
distress.  When  all  active  symptoms  have  subsided,  iodine  to  the  lower 
abdomen  daily  and  to  the  cervix  and  vaginal  vault  every  fourth  day, 
hot  vaginal  injections  twice  daily,  and  glycerin  tampons  every  fourth 
day,  hasten  convalescence. 

Chronic  Cervical  Endometritis  (Chronic  Catarrh  of  the 

Cervix). 

The  Treatment  of  Causes. — Before  considering  the  special  treat- 
ment of  cervical  catarrh  we  must  deal  with  the  conditions  that  occasion 
or  aggravate  it,  of  which  the  chief  are  laceration,  displacements,  gonor- 
rhoea, sexual  abuses,  adjacent  inflammations,  and  the  patient's  general 
condition. 

1.  Laceration  of  the  Cervix. — Injury  during  labor  or  abor- 
tion is  the  commonest  cause.  It  is  always  to  be  looked  for,  and  is  fre- 
quently marked  by  the  thickening  of  the  everted  lips  or  by  their 
rolling  outward.  A  tenaculum  fixed  in  each  to  draw  the  two  together 
will  show  what  their  original  relation  must  have  been.  In  recent  cases 
it  is  not  difficult  to  bring  the  surfaces  into  healthy  condition,  but  the 
relief  is  not  permanent.  In  cases  of  long  standing  the  care  must  be 
prolonged,  and  in  either  case  permanent  cure  will  result  from  suturing 
alone.  To  prepare  for  the  operation  it  is  advisable  to  restore  the  parts 
to  moderately  good  condition  by  opening  cysts  and  lessening  the  hard- 
ness and  swelling,  as  may  be  done  in  all  but  the  oldest  eases. 

2.  Retroversion, — The  treatment  of  this  displacement,  as  a  cause 
or  as  a  complication,  can  go  hand  in  hand  with  that  of  (he  catarrh, 
since  it  is  easy  to  treat  the  cervix  when  a  Smith  pessary  is  in  place 
by  using  a  Sims  speculum.  The  retroversion  or  retroflexion  has  first 
claim  on  our  attention,  except  where  the  cervix  is  very  sensitive  or  its 
condition  is  the  evident  cause  of  much  suffering,  or  where  the  discharge 
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is  excessive.  Even  then  the  displacement  must  be  corrected  at  the 
earliest  possible  date. 

3.  Gonorrhoea. — This  specific  form  of  catarrhal  inflammation 
demands  special  notice,  because  it  is  the  most  obstinate  type  we 
encounter,  and  because  of  the  difficulty  of  making  sure  that  gonorrhoea 
is  the  cause.  Not  that  it  is  difficult  to  make  a  diagnosis  when  a  sud- 
den, profuse  vaginal  discharge  develops,  attended  with  frequent  mictu- 
rition and  burning  pain  and  red  and  swollen  membranes,  two  or  three 
days  after  doubtful  intercourse,  and  followed  by  urethritis  and  swell- 
ing of  the  vulvo- vaginal  glands.  Nor  is  it  difficult  in  older  cases  having 
this  clear  antecedent  history,  without  going  as  far  as  Noeggerath.  We 
admit  a  certain  number  of  most  intractable  cases  of  chronic  gonorrhoea 
of  the  uterine  cavity,  productive  of  sterility,  and  often  accompanied  by 
a  pei-sistent  inflammation  in  the  posterior  vaginal  vault,  and  by  acute 
recurrent  salpingitis  or  perimetritis  or  peritonitis.  These  are  the 
troublesome  catarrhs.  Their  treatment  does  not  differ  materially  from 
that  laid  down  farther  on,  but  the  prognosis  is  much  worse. 

4.  Masturbation  and  Excessive  Coitus. — We  must  be  watch- 
ful for  these  two  causes,  and  prepared  to  meet  difficulty  in  coming  to 
conclusions  with  regard  to  them.  It  is  rare  that  women  given  to  self- 
abuse  will  admit  it.  The  subject  is  most  unpleasant  and  embarrassing 
to  approach  or  to  retire  from.  Often  our  only  wise  course  is  a  single 
forcibly  worded  warning  against  personal  bad  habits  or  self-indulgence 
as  the  cause  of  much  local  trouble ;  and  that  it  is  the  cause  of  much 
local  trouble  I  think  one  cannot  doubt.  Wherever,  in  an  unmarried 
woman,  the  labia  minora  are  large,  darkened,  pigmented,  rugose,  thick- 
ened, and  insensitive,  and  the  vulva  readily  admits  of  distension  beyond 
the  ordinary,  we  may  suspect  that  handling  has  produced  this  result. 
Some  cases  show  a  very  strong  levator,  and  others  complete  relaxation 
of  the  pelvic  floor.  A  few  are  much  irritated  about  the  vulva,  while 
yet  others  bring  us  a  varicose  condition  of  the  labia. 

The  same  rules  that  apply  to  men  guide  us  here.  Cold  baths,  vig- 
orous exercise,  occupations  that  will  take  the  attention  from  self  and 
from  idleness,  hard  bed,  thin  covering,  cold  room,  and  care  about  ful- 
ness of  bladder  and  rectum  and  about  sleeping  on  the  back  or  face,  are 
important.  Any  leucorrhoeal  discharge,  the  itching  from  which  may 
have  started  the  habit,  must  be  checked.  Displacements  must  be 
restored  with  as  little  manipulation  as  possible,  and  the  least  suspicion 
of  sexual  excitement  during  treatment  maybe  promptly  checked  by 
sternness  in  an  admitted  case,  and  by  hurting  the  patient  in  any  case, 
or  by  strong  pressure  with  the  finger-tips  on  the  pudic  nerve  as  it 
passes  along  the  inside  of  the  horizontal  ramus  of  the  ischium  opposite 
the  anus  (Brandt.)  Often  we  find  that  masturbation  hn<  caused  little 
organic  trouble  to  account  for  much  pain  or  distress,  and  Ave  are  glad 
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to  be  rid  of  the  necessity  for  local  interference.  In  excessive  coitus  we 
may  reach  our  end  indirectly  by  a  talk  with  the  husband. 

In  the  married  the  conditions  resulting  from  personal  self-abuse  arc 
more  difficult  to  make  out.  Married  patients  usually  admit  excessive 
coitus  at  once,  but  the  kind  of  intercourse  which  may  be  classed  with 
masturbation  in  its  results,  the  dalliance  or  teasing  of  frequent,  long- 
continued,  but  incomplete  relations,  is  another  almost  impossible  subject 
to  handle,  yet  a  frequent  cause  of  undue  pelvic  congestion. 

5.  Adjacent  Inflammations. — Among  these,  corporeal  endome- 
tritis, subacute  disease  in  the  cellular  or  peritoneal  surroundings  (adhe- 
sions, thickenings),  the  chronic  metritis  and  parametritis  greatly  in- 
sisted on  by  Schultze,  or  the  cellulitis  of  Emmet,  and  ovarian  hyper- 
emia, must  be  attacked. 

6.  General  Condition. — In  every  case  that  comes  to  us  we  look 
for  the  various  diatheses  and  blood  disorders,  and  chiefly  for  anaemia 
and  chlorosis,  phthisis,  nephritis,  rheumatism,  gout,  syphilis,  and  scrof- 
ula. In  many  of  these  tendencies,  as  in  rheumatic  subjects,  the  mucous 
membranes  show  a  special  liability  to  obstinate  catarrhs,  so  that  we  can 
secure  only  evanescent  results  without  treating  the  general  state.  It  is 
a  matter  of  common  observation  that  the  obese,  the  lymphatic,  and  the 
blond  are  prone  to  leucorrhcea,  and  prolonged  lactation  gives  us  a 
troublesome  type. 

Bad  hygiene,  confinement  within  doors,  indolent  habits,  faulty  dress, 
fashionable  dissipation,  or  unhealthful  occupation  is  at  the  bottom  of 
many  cervical  catarrhs  that  come  on  insidiously.  No  circumstances 
could  be  more  exactly  calculated  to  produce  uterine  catarrh  than  the 
ordinary  regulations  of  school  and  society.  During  the  years  of  their 
sexual  growth  young  girls  are  locked  up  in  school  and  dress,  debarred 
from  their  brothers'  muscle-training  activity,  and  develop  brain  and 
"  figure "  at  the  expense  of  bodily  vigor. 

Cases  requiring  no  Local  Treatment. — By  placing  mild  cases 
under  favorable  conditions  many  are  temporarily  relieved  or  perma- 
nently cured.  Others  require  only  such  general  care,  plus  the  hot 
douche.  But  such  cases  are  not  frequently  met  with,  for  the  reason — 
and  for  this  reason  alone — that  few  patients  can  be  made  to  carry  out  a 
radical  change  in  habits  of  living  and  dress  or  will  persist  in  muscular 
w  ork.  Yet  after  examination  every  means  must  be  tried  before  sub- 
mitting a  virgin  to  regular  local  treatment.  Personally,  I  heartily 
believe  that  the  time  is  bound  to  come  when  carefully  regulated  in- 
door and  out-door  exercise,  bathing,  and  dress  reform  will  be  considered 
the  chief  and  almost  the  only  treatment  required  for  all  cases  of  cervical 
catarrh  where  gross  pathological  changes  have  not  occurred. 

Vaginal  Injections. — Vaginal  douches  are  indicated  in  most  cases 
of  leucorrhcea  and  in  all  chronic  inflammations  in  the  pelvis  where  heat 
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will  favor  resolution,  and  therefore  in  the  catarrh  and  congestion  of 
cervical  endometritis.  They  arc  contraindicated  in  the  presence  of 
peritonitis,  active  cellulitis,  salpingitis,  or  ovaritis.  Where  marked 
vulvar  or  vaginal  sensitiveness  exists  injections  may  be  prescribed  for 
a  fortnight  before  other  treatment  is  begun,  in  order  to  toughen  the 
parts. 

SYRINGE. — Of  the  two  forms  of  syringe,  the  fountain  is  to  be  pre- 
ferred. The  bulb  syringe  (Davidson  or  Higginson  syringe)  has  the 
advantages  of  injecting  a  more  forcible  stream,  and  thereby  cleaning 
off  tenacious  secretion  more  surely.  It  effects  quicker  absorption  on 
account  of  the  intermittent  action,  according  to  Emmet,  who  has  sys- 
tematized the  use  of  hot  water  and  rendered  it  scientific.  But  the  bulb 
syringe  is  liable  to  cause  distress  by  injecting  air,  and  requires  care  to 
prevent  the  afferent  end  from  slipping  out  of  the  basin.  It  is  compli- 
cated and  liable  to  get  out  of  order,  and  has  a  rubber  ball  that  soon 
splits.  Moreover,  the  fatigue  of  operating  the  bulb  is  an  almost  insu- 
perable objection  to  the  prolonged  daily  use  of  it.  A  fountain  syringe 
is  best — one  with  a  bag  that  will  contain  at  least  four  quarts,  and  with 
hard-rubber  nozzles.  The  large  vaginal  nozzle  must  not  have  a  central 
opening  at  the  end  when  it  is  to  be  used  where  the  uterus  is  retroverted 
or  where  the  cervix  is  torn  and  widely  open,  for  fear  of  throwing  the 
water  into  the  uterine  cavity.  Where  excessive  tenderness  of  the  vdlva 
and  vagina  exists  (particularly  in  young  girls)  I  order  a  rectal  soft-rub- 
ber tube  to  be  used  in  the  place  of  the  hard-rubber  nozzle. 

Temperature. — Hot  water  is  used,  except  in  certain  cases  of  relax- 
ation, where  the  shock  of  cold  water  is  recommended  to  tone  up  relaxed 
ligaments.  It  is  ordered  comfortably  warm  at  first,  the  temperature  to 
be  gradually  increased  to  the  hottest  the  passages  will  bear,  which  is 
120°  F.  or  higher.  Milne-Murray  has  shown  that  the  contraction  fol- 
lowing such  temperature  is  more  persistent  than  that  following  the  use 
of  cold. 

Quantity  and  Frequency. — For  astringent  purposes  one  or  two 
quarts  suffice,  but  to  obtain  the  best  results  from  hot  water  the  quan- 
tity must  be  large,  ranging  from  a  gallon  to  several  gallons  at  each  sit- 
ting ;  that  is,  occupying  ten  to  twenty  minutes  in  passing.  This  should 
be  repeated  once  or  twice  daily.  Before  retiring  is  a  favorable  time 
to  soothe  irritable  or  painful  organs  and  secure  lasting  contraction  of 
vessels. 

Medication. — As  a  mild  cleansing  agent,  and  because  a  patient  will 
use  a  syringe  more  faithfully  if  she  thinks  she  is  medicating  diseased 
parts,  borax  in  the  proportion  of  a  tea-spoonful  to  the  quart  is  often  rec- 
ommended. As  an  astringent  alum  (J  drachm  to  the  pint)  acts  efficiently. 
But  the  most  satisfactory  agent  is  sulphate  of  zinc,  since  it  is  astringent 
and  disinfectant  and  does  not  stain.    A  tea-spoonful,  which  as  ordina- 
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rily  measured  is  two  drachms,  to  each  quart  is  sufficient.  The  patient 
should  buy  it  in  bulk  for  economy's  sake  (5-lb.  tin,  Squibb,  $1.15). 
Hydrastis,  permanganate,  tannin,  and  iodine  all  stain  the  clothing 
by  leaking  out  of  the  vagina  after  the  douche. 

Position  in  Taking  the  Injection. — The  dorsal  posture  is  the 
only  efficient  one,  since  it  is  the  only  posture  whereby  the  entire  surface 
is  reached.  The  patient  is  directed  to  lie  across  the  bed  or  at  the  foot 
of  a  .ouch,  with  the  buttocks  just  over  the  edge  and  a  chair  to  support 
each  Toot.  The  usual  direction  is  to  place  a  rubber  sheet  or  piece  of 
glazed  American  cloth  under  the  hips,  so  that  it  trails  into  a  bucket  on 
the  floor,  that  the  fluid  may  follow  its  creases.  For  wealthier  patients 
the  Kelly  pad  is  contrived  to  do  the  same  thing  conveniently.  A  much 
less  sloppy  plan  than  lying  across  the  bed  is  to  have  a  lid  made  for 
half  the  bath-tub ;  on  this  is  laid  a  doubled  blanket  to  go  under  the 
body  and  a  pillow  for  the  head ;  the  patient  then  lies  down  with  her 
buttocks  projecting  beyond  the  edge  of  the 
lid  and  feet  resting  on  the  lower  corners  of 
the  bath-tub,  with  the  knees  elevated  ;  the 
water  drops  directly  into  the  tub.  But 
the  handiest  device  is  a  modication  of 
Foster's  apparatus  adjusted  to  the  foun- 
tain syringe.  By  its  employment  the 
rubber  is  not  needed  and  the  perineal 
skin  surface  is  protected  from  the  pain 
caused  by  the  very  hot  water  which  the 
insensitive  vaginal  surface  tolerates.  The 
restraint  on  the  outflow  of  the  water, 
moreover,  ensures  distension  of  the  vagi- 
na. The  douche  may  be  easily  given  in 
Sims's  posture  or  in  the  knee-chest  posi- 
tion with  this  instrument.  Ordinarily 
patients  sit  or  crouch  during  an  injection, 
and  hurry  over  the  disagreeable  treatment  ^rneci  Foster  syringe  for  vaginal 

.  °  injections  on  the  back  or  side. 

as  rapidly  as  possible.    Jiiven  on  the  com- 
paratively comfortable  seat  of  the  water-closet,  and  with  patients  who 
can  contract  the  levator  and  thus  distend  the  vagina  with  water,  the 
surface  reached  is  small  and  the  effect  inadquate  compared  with  that 
which  is  accomplished  on  the  back. 

I NSTRUCTIONS  TO  PATIENTS. — We  must  describe  the  details  of  our 
method  to  a  patient  if  we  expect  results  worth  the  trouble  this  treat- 
men!  is  <n)ing  to  be  to  her.  We  must  inform  her  of  the  kind  and  size 
of  syringe,  the  temperature  and  medication  of  the  water,  the  posture  to 
assume,  the  nozzle  to  use,  and  finally  the  direction  of  the  canal  ;  most 
women  believe  that  the  vaginal  axis  corresponds  with  the  long  axis 
Voi,.  nr.— 48 


Fig.  59. 
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of  the  body.  They  should  be  told  that  it  runs  toward  the  sacral 
region. 

Applications  to  the  Cervix. — Our  first  care,  and  our  constant  rare 
in  local  treatment,  is  to  see  that  all  instruments  arc;  sterilized  by  a  scrub- 
bing with  hot  water  and  soap,  then  rinsing  well,  followed  by  a  scrub- 
bing with  biniodide  solution  (1  :  2000) : 

R/.  Hydrarg.  biniodidi, 

Potassii  iodidi,  ad.  3ij  ; 

Aqu8e>  3ij. 
Sig  :  One  drachm  to  a  quart  of  water.    For  external  use. 

Boiling  is  easily  done,  and  flaming  is  efficient  and  yet  harmless, 
except  to  the  edges  of  knives.  Simplicity  in  construction  and  free- 
dom from  rust  are  important.  Any  instrument  that  is  to  be  passed 
into  the  uterus  must  be  especially  cleaned,  and  is  dipped  in  a  strong 
carbolic  solution,  1  :  5,  or  into  biniodide  solution,  1  :  500,  before  intro- 
duction. 

A  raw  surface  within  the  os  or  extending  over  more  or  less  of  the 
vaginal  face  of  the  cervix  is  the  more  frequent  form  of  cervical  endo- 
metritis. The  canal  contains  glairy,  tenacious,  and  adherent  "  white 
of  egg,"  very  trying  to  our  patience  to  remove,  but  which  must  be 
entirely  cleaned  off  the  sensitive  surface  with  all  gentleness  until  the 
mucous  membrane  of  the  entire  cervical  canal  is  dry,  before  that  sur- 
face is  prepared  for  the  application.  The  swab  is  generally  efficient. 
A  slender,  flattened,  flexible  rod  of  copper,  square-edged,  not  rough- 
ened at  the  end  nor  with  an  olive  tip,  lest  the  cotton  be  hard  to  remove, 
makes  the  best  carrier.  On  its  end  the  swab  of  dry  absorbent  cotton 
of  the  size  of  the  canal  is  firmly  rolled,  and  then  rotated  therein  until 
the  stringy  mucus  is  coiled  and  caught  and  withdrawn.  This  process 
may  have  to  be  repeated  many  times.  Skene  uses  his  dull  spoon- 
curette  to  clear  the  mucus  away. 

Among  local  applications  my  preference  runs  strongly  toward  iodine 
and  carbolic  acid,  2:1.  It  is  applied  to  the  canal  and  to  any  ero- 
sion of  the  outer  surface  of  the  cervix,  either  on  the  swab  (care  being 
taken  that  it  is  not  allowed  to  run  out  over  the  vagina)  or  by  the 
long  pipette  curved  upward  at  the  end.  The  carbolic  acid  soon 
anaesthetizes  the  surface  and  relieves  the  pain  of  the  treatment.  Its 
permeating  odor  in  the  office  is  the  main  objection  to  this  valuable 
preparation.  Once  in  five  to  seven  days  is  often  enough  to  apply  it. 
as  time  must  be  given  for  the  mucous  membrane  to  be  thrown  off  and 
renew  itself.  Churchill's  tincture  of  iodine,  carbolic  acid,  nitrate  of 
silver  (20-60  grains  to  the  ounce),  chloride  of  zinc  (20-60  grains  to  the 
ounce),  may  be  used  if  the  above  loses  its  effect  j  but  the  last  two  cause 
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some  pain.  With  very  sensitive  canals  we  may  use  a  4  per  cent,  cocaine 
solution  before  application  or  trust  to  the  glycerin  vaginal  tampon  for 
a  w  hile  to  prepare  our  w  ay  ;  or  we  may  employ  iodoform  or  aristol  in 
vaseline,  the  powder  being-  suspended  and  the  mixture  melted  just  before 
it  is  sucked  up  into  a  warmed  pipette.  Where  granulations  are  pres- 
ent, clipping  with  the  scissors,  burning  with  the  fused  stick  of  silver 
nitrate  or  the  fine  galvano-cautery  wire  must  be  trusted  to  remove 
them.  These  applications  are  continued  weekly  from  one  to  six 
months,  or  in  chronic  cases  for  a  year,  if  distinct  improvement  is  visi- 
ble ;  the  interval  between  treatments  being  gradually  lengthened.  If 
no  progress  is  made  with  due  attention  to  exercise,  dress,  bathing,  and 
other  hygienic  and  general  measures  at  the  end  of  two  or  three  months, 
we  must  treat  these  mild  chronic  cases  like  the  severe  ones. 

The  Glycerin  Tampon. — One  of  our  most  trustworthy  measures, 
which  is  generally  employed  immediately  after  the  application  to  the 
cervix,  is  the  glycerin  tampon.  The  material  should  be  prepared  anti- 
septic wool  (Metcalf ).  Absorbent  cotton  soaks  into  heavy,  hard  wads 
that  become  painful,  and  ordinary  cotton  batting  becomes  nearly  as 
uncomfortable.  But  a  good  specimen  of  wool  is  non-absorbent,  thor- 
oughly elastic,  clean,  and  loose,  but  of  long  fibre,  so  that  it  hangs  all 
together.  It  makes  a  perfect  cushion  for  a  tender  cervix  and  lets  fluid- 
drain  through  it  easily.  It  costs  $2.50  a  pound,  but  goes 
a  long  way.  Tampons  are  made  long  and  loose,  with  the 
bobbin  tied  near  one  end,  so  that  when  the  patient  pulls 
on  the  tape  the  wool  does  not  double  up.  The  bobbin  of 
a  second  or  third  tampon,  if  several  are  used,  is  knotted 
at  the  outer  end,  so  that  the  tampons  can  be  removed  in 
the  order  of  their  placing,  and  not  pulled  through  a  small 
vulva  as  a  single  large  wad. 

Before  introduction  the  wool  is  dipped  into  a  wide- 
mouthed  bottle  containing  a  glycerin  solution,  in  order  to 
soak  up  1  to  2  drachms  of  the  fluid.  The  depleting  effect 
of  glycerin  is  remarkable.  During  the  next  few  hours  the  wool  Tampon, 
tissues  become  wrinkled  and  fluid  leaks  freely  out  of  the 
vagina,  and  of  this  flow  the  patient  must  be  warned.  The  addition  of 
boric  acid  to  the  glycerin,  boro-glyceride  (50  per  cent,  solution  down 
to  1  ounce  to  the  pint),  is  very  valuable  as  an  emollient  and  antiseptic, 
and  is  my  constant  substitute  for  plain  glycerin.  Alum  in  glycerin  (J 
ounce  to  the  pint)  makes  a  better  astringent  than  tannic  acid  in  cases  of 
hypersecretion  and  great  relaxation,  because  it  does  not  stain  the  linen. 
Where  absorption  of  the  results  of  inflammatory  action  is  desired, 
ichthyol  (5  per  cent,  solution  in  glycerin)  possesses  wonderful  power. 
Its  action  is  so  good  as  to  overcome  the  objection  to  its  odor  and  its 
staining  properties.    Only  the  best  quality  of  glycerin  (such  as  Bowers') 
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should  be  used  with  all  these  preparations.  The  tampon  remains  in 
place  forty-eight  hours  unless  there  is  very  free  or  foul  leucorrhceal 
secretion. 

Treatment  of  Cysts. — In  all  cases  of  cervical  endometritis  cysts 
are  carefully  sought,  and  are  usually  readily  found  when  present- 
sometimes  seen  as  whitish  or  pearly  or  yellowish  spots  and  elevations, 
sometimes  only  detected  by  the  finger  as  shot  or  pea-like  bodies 
imbedded  in  the  softer  cervical  tissue.  They  are  to  be  opened  ten 
minutes  after  swabbing  the  surface  with  a  4  per  cent,  cocaine  solution 
if  necessary,  with  a  spear  (Buttle's),  arrow-headed  or  sickle-ended, 
tearing  the  opening  wide  so  that  it  will  not  close  over.  The  fine 
incandescent  wire  of  the  cautery  used  in  the  nose  may  be  employed  or 
a  small  knitting  needle  heated  over  an  alcohol  lamp.  These  measures 
prevent  closure  of  the  opening. 

In  severe  cases  of  long  standing,  where  all  these  measures  have 
shown  themselves  useless;  several  satisfactory  means  present  them- 
selves :  dilatation,  curetting,  electrolysis,  and  removal  of  cervical 
tissue.  In  chronic  cases  we  should  not  waste  too  much  time  on  the 
slow  measures  when  no  progress  is  made. 

Dilatation. — The  canal  is  usually  well  dilated  in  catarrhal  states, 
but  in  congenital  deformity,  where  the  narrowing  is  usually  found  at 
the  external  os  in  the  conical  cervix,  in  sterile  women  or  virgins  (pin- 
hole os),  or  in  stenosis  due  to  vicious  use  of  caustics,  Ellinger's  dilator 
or  bilateral  incision  is  necessary.  Schultze  gives  §  inch  (4  mm.)  as 
the  normal  size.  In  deciding  whether  or  not  to  dilate  we  judge,  how- 
ever, rather  by  the  amount  of  obstruction  to  free  passage  of  the  secre- 
tion and  by  the  amount  of  rigidity  than  by  inches.  (See  references 
under  Corporeal  Endometritis.) 

Electrolysis. — Apostoli 1  advocates  the  destruction  of  the  mucous 
membrane  by  the  use  of  high  currents.  With  the  large  clay  electrode 
over  the  abdomen  and  an  intra-uterine  electrode  in  the  canal  the 
patient  is  gradually  given  as  high  as  200  milliamperes  for  five  to 
ten  minutes  every  second  to  seventh  day,  if  she  can  tolerate  it — less 
if  she  cannot.  The  internal  pole  is  positive  in  all  hseruorrhagic 
diseases,  negative  in  others.  The  patient  goes  to  bed  afterward. 
Three  to  thirty  applications  are  required  according  to  the  chronieity 
of  the  case.  Electricity  cannot  replace  the  spear  for  the  destruction 
of  cysts,  and  the  curette  where  the  canal  is  roughened  with  diseased 
and  thickened  membrane. 

Removal  of  Cervical  Tissue. — Where  long-standing  disease  has 
engendered  a  gristly,  irregular,  intractable  thickening  in  the  canal, 
the  cutting  curette  may  be  trusted  to  initiate  a  cure  by  paring  aw  ay  all 

1  Sur  un  Nouveau  iraitement  de  la  Melritc  chronique,  Paris,  1884,  abstract  in  American 
Journal  of  Obstet.,  Jan.,  1887,  111. 
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the  diseased  tissue  except  a  narrow  strip  front  and  back,  left  to  prevent 
union  within  the  canal.  In  cases  where  much  thickening  and  out- 
rolling  of  the  lips  has  occurred,  often  resembling  laceration,  if  appli- 
cations fail  we  succeed  by  resection  of  the  cervix.  Schroeder  removes 
the  inner  face  of  the  everted  lips  and  rolls  the  mucous  membrane  of 
the  vaginal  portion  inward  and  sutures  it;  and  some  remove  a  wedge 
out  of  each  side. 

Chronic  Corporeal  Endometritis  (including  General  Endo- 
metritis and  Uterine  Fungosities). 

General  Treatment. — What  has  been  said  on  this  subject  in  the 
matter  of  cervical  disease  applies  with  still  greater  force  to  this  less 
frequent  and  less  tractable  form.  Constitutional  diseases  and  diatheses 
must  be  hunted  down  and  the  most  careful  hygiene  enforced.  We 
refer  the  reader  to  the  sections  on  dress,  exercise,  aud  cold  bathing. 

Medication  of  the  Cavity  of  the  Uterus. — Applications  to  the 
endometrium  are  contraindicated  in  the  presence  of  tenderness  of 
the  uterine  wall  due  to  acute  congestion  or  when  lurking  inflam- 
mation in  the  surrounding  cellular  or  peritoneal  tissues  exists,  as 
there  is  danger  of  exciting  a  new  attack  of  inflammation.  Medication 
of  the  corpus  is  not  required  in  most  cases  of  general  endometritis  in  the 
parous  woman,  because  the  cure  of  the  predominant  trouble,  the  cervi- 
cal disease,  will  be  followed  by  relief  of  the  disease  higher  up.1  Leaving 
out,  then,  (1)  the  constitutional  cases  and  (2)  those  in  which  the  cervical 
region  is  chiefly  involved,  we  have  left  (3)  patients  with  very  moderate 
cervical  catarrh,  but  with  patulous  internal  os  and  enlarged  and  very 
tender  cavity,  often  with  a  tendency  to  bleed  at  a  touch,  with  pro- 
nounced dysmenorrhcea  and  metrorrhagia  or  menorrhagia,  as  the  com- 
monest signs.  These  may  be  treated  with  great  caution  in  the  same 
way  that  we  treat  the  cervix,  beginning  with  the  mildest  applications 
to  test  the  toleration  of  the  cavity.    Plain  boiled  water,  iodoform  3  to  5 


Fig.  61. 


Skene  Instillation-tube  for  making  Applications  to  the  Uterine  Canal. 

grains  in  15  minims  of  molted  vaseline,  fluid  extract  of  hyclrastis,  pure 
carbolic  acid,  and  iodine  with  carbolic  acid,  form  stepping-stones  to  be 
used  one  after  another.  They  are  best  applied  through  a  Skene  instil- 
lation tube  or  pipette,  after  carefully  cleaning  the  surface  with  (lie  swab. 
The  Curette. — Our  most  rational  and  valuable  resource  is  the 

1  Palmer,  Amer.  Syat.  Gyncecology,  i.  576. 
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curette.  It  cuts  away  the  thickened,  softened,  granulating,  and  dis- 
eased membrane,  leaving  the  glands  that  dip  into  the  muscular  layer,1 
and  permits  a  healthy  growth  to  follow.  In  the  absence  of  latent  acute 
inflammation  in  the  vicinity,  by  the  use  of  an  instrument  like  Skene'-, 
that  cannot  gouge  out  the  muscular  wall,  under  antiseptic  precautions 
and  in  moderately  skilful  hands  it  is  safe.  Sterility  as  a  sequel  need 
not  be  feared. 

In  the  haemorrhage  due  to  uterine  fungosities,  a  variety  of  the  disease 
we  are  considering  which  is  at  the  bottom  of  most  continuous  or  rebel- 
lious uterine  blood-loss,  there  is  no  treatment  to  compare  with  it  in 
rapidity  and  efficiency.2 

Apostoli  reports  excellent  results  from  destruction  of  the  mucous 
membrane  by  galvanism,  running  up  to  200  milliamperes,  in  chronic 
corporeal  endometritis.  I  object  to  these  fierce  currents.  We  do  not 
want  "  to  carpet  the  cavity  with  scar-tissue,"  3  and  in  the  curette  we 
have  a  means  of  knowing  how  much  our  agent  is  doing  when  at  work 
on  the  surface.  I  have  had  good  results  with  galvanism,  but  restrict  it 
to  cases  in  which  the  sound  shows  no  extensive  disease,  such  as  rough- 
nesses, thickening,  continued  bleeding  at  a  touch,  which  the  curette  is 
suited  for.  From  50  to  100  milliamperes  continued  from  five  to  ten 
minutes  ought  to  suffice,  and  in  many  milder  cases  20  to  30  will  relieve, 
but  the  treatment  must  be  long  continued. 

Acute  Metritis. 

Acute  puerperal  metritis  is  treated  of  elsewhere. 

At  the  commencement  of  an  attack  of  acute  metritis  the  bowels  are 
thoroughly  emptied  by  a  saline — but  not  by  purgation — or  by  an  enema 
containing,  for  instance,  sulphate  of  magnesium,  to  be  followed  by  a 
suppository  of  extract  of  belladonna,  |  grain,  or  of  morphine,  £  to  J 
grain,  or  of  the  two  together.  Hot  applications  over  the  lower  part  of 
the  abdomen  give  comfort,  and  in  active  cases  the  ice-bag  or  ice-coil  may 
be  used.  Absolute  quiet  in  the  recumbent  position  is  directed.  During 
convalescence  warm  baths,  iodine  to  the  hypogastrium  or  even  to  the 
vaginal  vault  and  cervix,  hot  douches,  and  glycerin  tampons  are  use- 
ful. The  rare  sequel,  abscess,  shown  by  increase  of  the  symptoms  and 
swelling  or  possibly  fluctuation  in  the  uterine  wall,  requires  incision, 
while  rupture  into  the  peritoneum  necessitates  laparotomy. 

Chronic  Metritis. 
Under  this  heading  is  included  subinvolution,  areolar  hyperplasia, 
cirrhosis,  and  sclerosis. 

1  Palmer,  Am.  Syst.  Gyn.,  i.  569  and  594. 

2  For  the  method  see  Amer.  Syst.  Gyn.,  i.  598  ;  Thomas,  Diseases  of  Women;  Skene ; 
or  Mundd,  Minor  Surgical  Gynecology. 

*  Pozzi,  Gynecologic. 
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Prevention. — Since  a  large  proportion  of  these  cases  date  their 
trouble  from  a  labor  or  abortion,  we  must  again  insist  on  bimanual 
examinations  during  the  puerperium.  Retention  of  portions  of 
placenta,  laceration  of  the  cervix,  retroversion,  pelvic  inflammation, 
rising  too  soon,  non-lactation,  and  repeated  miscarriages  are  the  cause 
of  most  subinvolutions  (Hart).  Ergot  and  quinine,  hot  douches, 
iodine,  and  electricity  may  be  recommended  here,  but  the  subject  is 
fully  considered  elsewhere. 

General  Treatment. — These  cases  are  essentially  chronic,  and  con- 
trol of  the  patient  is  essential  to  success.  As  this  is  an  "  increased 
connective-tissue  formation  dependent  on  long-continued  hyperemia, 
our  first  object  is  to  diminish  the  passive  congestion  of  the  pelvic 
organs."  Rest  and  exercise  must  be  proportioned  to  the  special  need 
of  the  case.  The  patient  is  directed  to  lie  clown  at  certain  specified 
intervals — just  before  the  midday  meal  and  the  evening  meal,  for 
instance.  Out-door  exercise  must  be  planned.  Special  gymnastic  work 
is  laid  out,  particularly  with  reference  to  menorrhagia  or  amenorrhcea. 
(See  Mennorrhagia,  Amenorrhcea.)  The  cold  spray  is  recommended  if 
the  patient  has  sufficient  tone.  The  bowels  are  regulated  by  mineral 
waters  or  such  a  pill  as  Dr.  Skene's  combination  of  quinine  1  grain, 
extract  of  belladonna  grain,  compound  extract  of  colocynth  J  grain. 
Rest  in  the  horizontal  position  is  enforced  during  menstruation  to  pre- 
vent exacerbations,  and  coitus  must  be  limited.  Sedentary  occupations 
and  those  requiring  long  standing  in  one  position  are  hurtful,  and  dress 
that  clams  blood  back  into  the  pelvis  aggravates  the  disease. 

To  the  worst  cases  Winckel's  forcible  words  apply,  as  they  do  to  all 
chronic  uterine  disease :  "  It  is  understood,  of  course,  that  with  such  a 
patient  the  diet,  the  various  functions,  physical  and  mental  occupations, 
her  movements,  and  her  times  of  rest  are  carefully  regulated.  She  is 
given  to  understand  that  she  is  being  treated  by  a  man  who  clearly 
appreciates  her  exact  condition,  and  whom  she  must  obey.  Many  of 
these  sick  women,  after  long  years  of  illness  and  contact  with  num- 
erous physicians,  have  become  acquainted  with  a  series  of  remedies 
which  they  have  no  hesitation  in  quietly  substituting  at  will.  Anodynes 
are  more  particularly  their  resource,  and  these  are  particularly  harmful 
for  them  :  they  increase  apathy,  they  render  peristalsis  sluggish,  they 
favor  stasis  in  the  pelvic  organs,  and  make  the  sufferer  chafe  more 
than  ever  at  her  conditions  of  life." 

Where  the  patient  is  able  to  undergo  expensive  treatment  and  the 
disease  is  rebellious  toward  simpler  means,  the  Weir-Mitchell  rest-cure, 
described  in  Volume  I.,  is  of  great  value.  The  relaxation,  the  grad- 
uated massage,  electricity,  and  exercises,  the  forced  nutrition,  and  the 
favorable  surroundings  cause  such  marked  improvement  in  (lie  circula- 
te rv,  muscular,  and  digestive  systems  that  comparatively  little  local 
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treatment  is  required  and  its  efficiency  is  greatly  enhanced.  With  this 
method,  as  with  all  others,  however,  judicious  selection  of  cases  is 
required. 

Measures  directed  to  the  Uterus  itself. — In  the  larger  number 
of  cases  of  chronic  inflammation  of  the  uterus  the  cause  arrests  our 
attention  at  once,  and  the  remedy  directed  to  the  cause  cures  the 
metritis.  (1)  Laceration  of  the  cervix  demands  repair;  (2)  retro- 
version calls  for  replacement;  (3)  anteflexion  requires  straightening  or 
dilatation;  (4)  prolapsus  needs  support;  or  (5)  chronic  endometritis 
exhausts  our  patience.  Occasionally  (6)  a  tumor  in  or  near  the  uterus 
is  the  source  of  the  disease.  In  each  of  these  cases  the  return  to  the 
normal  size  and  consistency  occurs  with  remarkable  promptness  after 
relief  of  the  condition  causing  the  hyperemia  and  hyperplasia  in  the 
uterine  wall,  provided  the  difficulty  has  not  been  of  such  long  duration 
that  cirrhotic  changes  have  taken  place. 

If  the  cervix  has  become  much  thickened  speedy  diminution  in  size 
may  be  promised  after  the  simple  and  rapid  operation  of  removing  two 
V-shaped  wedges  from  the  cervix  by  a  bite  of  Skene's  hawk-bill  scis- 
sors on  each  side ;  after  which  the  openings  are  sutured.  Should  the 
cervix  be  elongated,  amputation  will  effect  the  same  end,  and  is 
required. 

Local  Treatment. — Hot  vaginal  douches  will  stimulate  the  pel- 
vic circulation,  and  should  be  oi'dered  at  bed-time,  to  be  taken  in  the 
horizontal  position  with  a  large  quantity  of  water.  Iodine  applica- 
tions to  the  canal  and  cervix  every  fifth  or  seventh  day,  and  glycerin 
tampons,  carrying  boro-glycei'ide,  alum,  or  ichthyol,  after  each  use  of 
the  iodine,  and  halfway  between  the  iodine  applications,  are  trust- 
worthy measures.  Apostoli  gets  good  results  from  galvanism,1  and  his 
method  seems  to  be  gaining  its  way.  It  is  described  under  Fibroids. 
But  currents  of  50  to  100  railliamperes  are  sufficient  in  the  expe- 
rience of  many  men,  and  should  be  first  tried.  The  Germans  favor 
local  bloodletting  before  the  period  when  the  menstrual  flow  is  scanty. 

Retroversion  of  the  Uterus. 

The  two  indications  in  the  treatment  of  retroversion  are — 

1.  Replacement  of  the  uterus; 

2.  Retention  in  normal  position. 
Replacement  may  be  effected  in  these  ways  : 

I.  By  bimanual  manipulation  ; 
II.  By  position  and  instrument; 

III.  Partially,  aided  by  pessary  ; 

IV.  By  massage  : 
V.  By  operation. 

1  Sur  un  Nouveau  traitcment  dc  la  Metrite  clironique,  Paris,  1886,  Doin. 
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I.  Replacement  by  Bimanual  Manipulation. — This  method,  the 
best  of  all  methods,  can  be  practised  when  the  abdominal  walls  and 
pelvic  floor  are  moderately  relaxed  and  not  unduly  sensitive — best  in  a 
woman  who  has  borne  children — and  when  the  abdomen  is  not  thickly 
cushioned  with  fat. 

The  bladder  and  rectum  must  be  emptied  and  the  dress  entirely 
loosened  about  the  waist.  The  patient  is  placed  on  her  back  on  the 
examining  table.  Her  shoulders  are  well  elevated  and  her  head 
thrown  forward  to  relax  the  abdominal  muscles;  her  buttocks  are 
brought  down  to  the  edge  of  the  table,  when  her  vagina  opens  far 
back.  The  bimanual  examination  is  repeated,  in  order  to  make  sure 
there  are  no  adhesions  or  inflammatory  trouble  in  or  about  the  uterus, 
broad  ligaments,  or  utero-sacral  ligaments.  (1)  One  finger  is  intro- 
duced into  the  vagina  and  carried  along  the  back  of  the  uterus  as  far 
toward  the  fundus  as  possible,  and  the  fundus  is  slowly  pushed  forward. 
If  a  good  vaginal  reach  is  impracticable,  the  finger  is  passed  into  the 
rectum  and  above  the  troublesome  fold  or  valve  found  a  short  dis- 
tance beyond  the  internal  sphincter.  The  upward  pressure  is  directed  to 
one  side  of  the  median  line  in  order  to  keep  clear  of  the  promontory, 
and  best  to  that  side  of  the  promontory  on  which  the  fundus  is  found. 
(2)  Meanwhile  the  fingers  of  the  other  hand  are  making  gradually 
increasing  pressure  on  the  abdominal  wall,  and  as  it  slowly  gives  way 
the  finger-tips  approach  the  promontory.  Circling  massage  movements 
enable  us  to  reach  deeply  with  the  least  distress,  or  the  patient  may  be 
directed  to  cough  or  to  catch  quick  breaths  to  lessen  the  tension  of  the 
abdominal  wall.    (3)  When  the  fundus  has  been  pushed  forward  by 


Fig.  64. 


FlQ.  62.— Replacement  of  the  Retroverted  Uterus:  the  fundus  lifted  by  the  inner  hand. 
Fig.  63.— The  Outer  Hand  reaches  for  the  Fundus. 

Fio.  64.— The  Fundus  carried  Forward  and  the  Cervix  Upward  and  Backward. 


the  inner  fingers  within  reach  of  the  outer,  the  latter  take  (he  fundus 
in  charge  and  carry  it  toward  the  symphysis,  while  (4)  the  fingers  in 
the  vagina  push  the  cervix  backward  and  upward  toward  (he  sacrum. 
Beginners  make  the  mistake  of  lifting  the  whole  organ  toward  the 
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promontory ;  thereby  the  fundus  goes  out  of  reach  of  the  outer  hand. 
The  uterus  must  be  lifted  forward. 

II.  Replacement  by  Instruments  and  Position. —  When  the 
abdominal  wall  is  very  muscular  or  tense  or  tender  or  thick  with  fat, 
or  when  the  vulvar  and  anal  openings  are  too  sensitive  for  such 
manipulations,  we  may  resort  to  two  other  manoeuvres  : 

1.  With  the  patient  in  the  knee-chest  position  a  Sims  speculum  is 
passed  and  the  vulva  well  opened.  The  anterior  lip  of  the  cervix  is 
caught  with  a  double  tenaculum.  Then  a  firm  ball  of  cotton,  in  the 
grasp  of  a  sponge-holder  or  lock-forceps,  is  pressed  against  the  fundus, 
while  the  cervix  is  swept  toward  the  coccyx  and  sacrum.  Steady  pres- 
sure is  made. 

2.  If  it  fails,  the  forceps  and  speculum  are  withdrawn,  leaving  the 
tenaculum  to  grasp  the  cervix  for  our  next  attempt.  The  patient 
remains  in  the  same  position  ;  the  forefinger  is  passed  into  the  rectum ; 
its  tip  presses  the  fundus  toward  the  promontory,  and  the  cervix  is 
drawn  toward  the  vulva,  and  then  backward  toward  the  sacrum.  The 
tenaculum  serves  to  steady  the  uterus  and  to  bring  it  within  reach  of 
the  finger,  for  in  the  knee-chest  position  all  the  pelvic  organs  fall 
toward  the  diaphragm. 

III.  Partial  Replacement. — Replacing  as  far  as  possible  when 
complete  success  is  unattainable,  the  gain  is  held  by  a  tampon  or 
pessary. 

Action  of  Pessary. — The  pessary  is  held  upward  by  the  elasticity 
of  the  vaginal  walls — which  are  narrowest  below — by  the  bulbo-caver- 
nosus  or  constrictor  cunni  muscle,  and  by  all  the  elastic  strength  of  the 
sloping  sacral  segment.  But  its  most  important  support  is  furnished  by 
the  edges  of  the  levator  ani.  These  edges  may  be  felt  as  two  thick  bands 
passing  the  lateral  vaginal  walls  nearly  at  right  angles  to  the  vaginal 
axis  half  an  inch  within  the  hymen,  and  running  in  a  nearly  horizontal 
position  as  the  woman  stands.  On  the  slopes  of  this  V-shaped  gutter 1 
the  pessary  rests,  and  at  its  lower  edge  should  lie  the  lower  end  of  the 
pessary.  A  torn  perineal  body  may  not  preclude  the  use  of  a  pessary, 
because  the  levator  often  compensates  for  the  injury  by  drawing  the 
vaginal  opening  forward  under  the  symphysis,  but  a  torn  levator  per- 
mits a  pessary  to  drop  out  promptly. 

The  Smith  pessary  holds  a  replaced  uterus  in  position  by  backward 
and  upward  traction  on  the  post-vaginal  wall,  so  keeping  the  cervix  in 
the  back  of  the  pelvis.  Upon  a  partially  replaced  uterus  it  pulls  stead- 
ily in  the  same  way,  and  it  is  often  of  use  where  replacement  is  found 
impossible  at  the  earliest  sitting  by  slipping  under  the  fundus  and  hold- 
ing it  upward,  just  as  the  examining  linger  does.  Every  time  the  patient 
is  in  the  genu-pectoral  position  it  has  a  chance.  As  she  sleeps  partly  on 
1  Amer.  Journ.  Obstet.,  Sept.,  1889,  "The  Levator  Ani,"  Dickinson. 
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her  face,  it  can  act,  and  one  finds  that  it  often  does  more  than  merely 
to  keep  what  it  is  given  in  the  way  of  improvement  in  position.  It 
also  acts  by  supporting  the  uterus  as  a  whole  and  diminishing  tension 
on  the  utero-sacral  ligaments,  thus  giving  them  opportunity  to  recover 
lost  tone. 

Indications  for  Pessaries. — After  successful  reposition  by  one 
of  the  methods  given;  after  partial  replacement;  in  cases  where 
attempts  at  reposition  fail,  but  no  contraindications  exist,  such  as 
inflammation,  tender  displaced  ovaries,  adhesions,  or  marked  retro- 
flexion. The  third  indication  is  debatable  truly,  but  practically  the 
*  method  succeeds,  though  it  is  unwise  to  teach  to  the  unskilful,  as  it 
countenances  lax  practice. 

Contraindications  to  the  Use  of  Pessaries. — Inflamma- 
tion, tender  prolapsed  ovaries,  laceration  of  cervix  or  perineum,  adhe- 
sions, acute-angled  retroflexion,  marked  shortening  of  the  posterior 
vaginal  wall.  Any  degree  of  acute  inflammation  within  the  pelvis 
banishes  the  idea  of  a  pessary;  remains  of  cellular  or  peritoneal 
inflammation  must  be  overcome  by  ichthyol  or  boro-glyceride  tam- 
poning, the  hot  douche,  or  massage  before  a  pessary  can  be  considered, 
and  vaginitis  or  vulvitis  must  subside.  The  worst  grades  of  endome- 
tritis, involving  tenderness,  must  be  treated.  Tenderness  in  ovaries 
lying  in  the  pouch  of  Douglas  requires  their  elevation  if  possible,  and 
retention  by  tampons,  or  else  iodine  as  a  counter-irritant  to  the  vaginal 
vault  in  their  vicinity.  Laceration  of  the  cervix  calls  for  repair, 
because  the  upper  curve  of  a  pessary  cannot  pull  the  cervix  backward 
when  the  cervix  is  split,  but  merely  makes  it  gape.  "When  the  levator 
ani  is  badly  injured  no  pessary  can  be  retained  or  hold  up  the  uterus, 
even  where  the  perineal  body  is  intact ;  and  when  the  laceration  has 
involved  the  muscles  of  the  pelvic  floor  between  the  vagina  and  anus, 
the  pessary  is  forced  out  at  stool  or  fry  other  effort.  A  good  perineal 
body  must  be  built.  Adhesions  and  retroflexion  are  dealt  with  later. 
The  shortened  posterior  vaginal  wall  of  long-standing  displacement 
may  sometimes  yield  to  tamponing  and  an  elastic  ring. 

Treatment  preliminary  to  the  Use  of  Pessaries. — In 
young  girls  or  in  any  patient  with  small  or  sensitive  passages  prepa- 
ration is  often  requisite  to  render  the  parts  tolerant  of  the  instrument. 
The  hot  douche  will  be  useful.  When  the  uterus  can  be  partly  or 
wholly  replaced  a  small  boro-glyceride  tampon  is  packed  behind  the 
cervix  through  a  Sims  speculum,  and  a  larger  tampon  is  placed  in 
front  of  the  cervix,  pressing  it  backward,  with  a  knot  on  the  tape  of 
this  lower  one  to  show  that  it  is  to  be  first  withdrawn.  They  may 
remain  forty-eight  hours,  and  he  repeated  once  to  four  times  at  a  lew- 
days'  interval.  Then  an  elastic  ring  pessary  of  the  same  diameter  as 
the  transverse  measurement  of  the  vagina  is  introduced.   A  week  later 
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a  soft-rubber  pessary  is  fitted  as  described  farther  on  ;  and  finally  the 
hard-rubber  instrument  that  is  to  be  permanent  is  fashioned. 

Measurement. — In  most  cases,  however,  we  may  proceed  at  once 
to  fit  the  pessary,  and  we  will  take  the  Albert  Smith  or  Emmel  as  a 
type.  The  patient  is  placed  in  Sims's  position  and  a  Sims  speculum  is 
introduced.  The  end  of  an  applicator  or  forceps,  carrying  a  wad  of 
cotton,  is  pressed  snugly  up  into  the  vaginal  vault,  and  a  finger-tip  is 
placed  on  the  shank  at  a  point  corresponding  to  the  middle  of  the 
urethra ;  that  is  to  say,  about  half  an  inch  inside  the  hymen  on  the 
anterior  vaginal  wall.  This  is  about  the  lower  edge  of  the  symphysis. 
The  mistake  of  beginners  is  making  a  pessary  too  long.  If  it  is  visi-» 
ble  when  the  vulva  is  gently  drawn  open  it  is  too  long,  and  will  cause 
discomfort  to  the  wearer  when  sitting  down.  It  should  be  well  within 
the  hymeneal  orifice.  Width  is  a  less  important  matter  and  may  be 
estimated  with  the  finger.  When  in  place  the  anterior  vaginal  wall 
must  not  be  rendered  tense. 

The  curve  of  a  pessary  is  gauged  by  ascertaining  the  length  of  the 
posterior  lip  of  the  cervix  or  the  depth  of  the  posterior  fornix.  The 
upward  curve  of  the  pessary  is  made  a  little  less  than  this.  The  down- 
ward curve  is  made  about  equal  to  the  posterior.  When  the  S  curve 
of  the  vagina  is  pronounced  the  pessary  must  be  strongly  curved  to 
correspond.    An  exaggerated  lower  curve  may  interfere  with  coitus. 

After  introduction  the  posterior  fornix  may  be  found  so  distensible 
that  a  longer  instrument  must  be  used.  It  is  better  to  employ  at  first, 
however,  a  pessary  presumed  to  be  too  small  than  one  which  might  over- 
distend  the  vagina.  During  the  following  weeks  several  modifications 
in  shape  are  likely  to  be  called  for.  With  the  soft-rubber  ring  the 
changes  are  readily  made.  But  skill  is  required,  and  each  case  must  be 
studied  and  specially  fitted.  An  instrument  that  fits  well  gives  no  inti- 
mation of  its  presence.  Finally,  an  examination  in  the  upright  posi- 
tion gives  valuable  information  where  difficulty  or  doubt  about  fitting 
occurs. 

The  material  of  the  pessary  first  used  is  fine  coiled  copper  wire 
covered  with  soft  rubber.  The  ring  should  take  any  shape  desired, 
and  yet  have  sufficient  spring  or  elasticity  to  admit  of  compressing  the 
sides  during  introduction  and  withdrawal  and  to  give  a  slightly  elastic 
action.  The  soft-rubber  pessary  cannot  be  retained  longer  than  a  few 
weeks  without  absorbing  discharges  and  becoming  offensive.  There- 
fore, when  the  instrument  has  been  satisfactorily  adapted  to  the  needs 
of  the  case,  a  copy  in  hard  rubber  is  made,  either  by  an  instrument- 
maker,  to  whom  the  soft  one  is  mailed,  or  by  the  practitioner.  Water 
near  the  boiling  point  softens  the  hard-rubber  ring,  or  after  being 
greased  it  may  be  held  over  an  alcohol  lamp  and  very  slowly  heated. 
Then  it  is  shaped  and  plunged  into  cold  water  to  harden. 
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Introduction  of  Pessaries. — The  patient  lies  on  her  back;  the 
index  finger  of  the  left  hand  is  hooked  into  the  vulva,  and  draws 
steadily  backward  for  a  minute  or  more  to  tire  the  resistance.  Then 
the  pessary  is  slipped  in,  as  shown  on  the  diagram,  to  press  back  the 


Fig.  65.  Fig.  66. 


Fig.  65.— The  perineum  is  drawn  back  and  the  pessary  turned  antero-posteriorly. 
Fig.  66.— The  pessary  is  twisted  and  the  upper  bar  depressed  to  pass  the  cervix. 

perineum,  turned  on  its  side,  and  rotated  after  it  has  nearly  passed  the 
hymen.  Care  must  be  taken  not  to  press  on  and  hurt  the  vestibule. 
The  upper  curve  tends  to  run  against  and  np  the  front  of  the  cervix. 
It  must  be  piloted  backward  by  the  tip  of  the  index  finger,  passed 
behind  the  instrument  to  its  upper  curve,  which  is  then  pressed  on- 
ward to  its  position  behind  the  cervix. 

Or  the  patient  may  lie  on  her  side  while  a  narrow-bladed  Sims 
speculum  draws  the  perineum  backward  and  allows  the  pessary  to  be 
easily  introduced  or  withdrawn — with  this  advantage,  that  we  see  what 
Ave  do. 

Once  a  week  for  two  or  three  weeks  the  patient  is  seen  and  any 
required  changes  made.  Then  a  hard-rubber  pessary  is  substituted, 
and  she  reports  monthly  for  bimanual  examination,  as  well  as  exam- 
ination with  a  Sims  speculum  to  look  for  cutting.  Before  long  a 
smaller  instrument  will  do  the  work,  and  after  some  months  it 
should  be  withdrawn  to  see  whether  it  is  still  required.  A  few 
patients  need  to  wear  an  instrument  for  years.  It  is  usually  good 
practice  to  let  a  pessaiy  remain  out  one  week  out  of  six  or  eight,  to 
permit  the  vagina  to  regain  its  tone. 

If  pregnancy  occurs,  the  pessary  may  be  left  in  place  until  the  fun- 
dus is  well  out  of  the  brim. 

Instructions  to  Patient. — 1.  She  is  warned  to  return  if  the 
pessary  causes  any  pain  whatever  or  if  the  discharge  is  increased,  and 
fo  remove  it  herself  under  these  conditions  if  it  is  of  the  soli  variety 
and  she  lives  at  a  distance. 

2.  She  is  directed  to  use  a  hot  or  cold  vaginal  injection  daily  for 
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the  sake  of  cleanliness,  or  to  give  tone  to  the  relaxed  utero-sacral  liga- 
ments and  blood-vessels,  or  to  hasten  absorption. 

3.  She  is  cautioned  that  an  over-full  bladder  or  rectum  will  be 
likely  to  displace  her  uterus  again  ;  also,  that  at  first  straining  at  stool 
or  vigorous  effort  of  any  kind  may  cause  a  relapse. 

4.  She  is  told  to  assume  the  knee-chest  position  from  five  to  ten 
minutes  morning  and  night  when  undressed,  drawing  the  vulva  open 


Fig.  67. 


The  Knee-chest  Posture.   The  thighs  are  perpendicular.   Air  enters ^the  vagina;  the  uterus 
rises  in  the  abdomen  and  may  fall  into  position. 

to  admit  air,  and,  when  tired,  sinking  on  the  side,  to  lie  there  some 
time. 

5.  She  is  strenuously  charged  to  hang  all  her  clothing  from  the  shoul- 
ders and  to  avoid  waist-constriction,  and  is  instructed  in  the  details  of 
healthy  dressing. 

6.  Her  exercise  and  out-door  work  and  bathing  are  regulated  if 
possible. 

If  she  has  difficulty  in  introducing  the  syringe  or  in  intercourse,  the 
passage  is  shown  to  be  clear  on  the  rectal  side  of  the  obstruction. 

Adhesions. — As  the  result  of  one  or  more  attacks  of  localized  per- 
itonitis this  complication  is  frequent,  and  is  always  to  be  sought  for. 
In  many  cases  adhesions  are  difficult  to  detect,  and  to  the  inexperienced 
difficult  to  differentiate  from  catching  of  the  fundus  under  the  promon- 
tory. When,  therefore,  thorough  attempts  to  replace  the  uterus  fail, 
they  must  be  again  diligently  searched  for  (1)  by  fixing  a  tenaculum 
in  the  cervix  and  drawing  the  uterus  down  in  order  to  render  them 
tense  to  the  examining  finger  in  the  rectum;  (2)  by  bimanual  palpa- 
tion under  nitrous  oxide  or  ether. 

When  adhesions  are  recent,  following  an  inflammatory  attack,  they 
should  be  stretched  by  repeated  packing  of  the  posterior  vaginal  vault 
with  wool  tampons.  The  upper  pledgets  should  be  soaked  in  iohthyol- 
glycerin,  5  per  cent.  The  packing  is  done  with  a  Sims  speculum  in  the 
knee-chest  position,  is  replaced  every  second  or  third  day,  gradually 
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increasing  the  tightness  of  it,  and  may  be  begun  as  soon  as  tender- 
ness has  subsided.  It  is  less  scientific  than  massage,  but  better  suited 
to  unmarried  or  excitable  women. 

'The  ichthyol  is  of  much  importance  in  this  treatment.  Its  action 
in  promoting  absorption  of  scars  and  bands  is  sometimes  rapid  and 
well  marked. 

IV.  Massage. — To  give  the  treatment  according  to  Brandt,  a 
couch  four  feet  long  and  two  feet  four  inches  wide,  solidly  stuffed  and 
flat,  is  required.  This  should  be  of  the  same  height  as  the  seat  of  the 
operator's  chair.  The  patient's  clothing  must  be  entirely  loosened  and 
the  bladder  and  rectum  empty.  She  assumes  a  half-lying,  half-sitting 
position  on  the  couch  ;  her  head  and  shoulders  are  raised  and  bent  for- 
Avard  by  an  inclined  plane  or  by  cushions,  her  knees  and  thighs  strongly 
flexed  on  the  trunk.  In  this  position  the  pelvis  rotates  upon  the  heads 
of  the  femora.  The  lower  part  of  the  sacrum  serves  as  a  support  for 
the  pelvis,  whose  angle  of  inclination  is  diminished.  The  symphysis 
pubis  is  perpendicular  to  the  plane  of  the  couch ;  the  vagina  takes  a 
horizontal  direction.  The  cushion  for  the  head  is  so  placed  that  the 
chin  almost  rests  on  the  chest.  This  relaxes  the  abdominal  integument 
and  prevents  the  contraction  of  the  lumbar  muscles. 

The  operator's  position  is  at  the  left  of  the  patient,  his  face  turned 
toward  her.  He  introduces  his  left  index  finger  under  her  thigh  into 
the  vagina  without  uncovering  her,  and  rests  his  left  elbow  on  his  left 
knee,  thus  making  the  treatment  less  fatiguing  to  himself  and  at  the 
same  time  gaining  in  surety  and  exactness  of  touch.  His  right  hand 
is  placed  upon  the  patient's  abdomen  just  above  the  symphysis  pubis. 

In  conditions  where  there  are  exudates  to  be  softened  or  cicatricial 
bands  to  be  stretched  the  finger  in  the  vagina  merely  presses  the  organs 
toward  the  right  hand,  and  is  held  as  motionless  as  possible  while  the 
right  hand  executes  the  movements.  The  middle,  ring,  and  little  fingers 
of  the  left  hand  should  not  be  bent,  for  either  cramps  and  fatigue  to  the 
operator,  or  discomfort  to  the  patient  from  the  pressure  of  the  knuckles 
on  the  perineum,  would  be  the  result. 

Beginning  with  very  gentle  pressure,  the  hand  on,  the  abdomen 
makes  small  circular  movements,  and  during  these  movements  bears 
on  the  belly-walls  with  steadily  increasing  pressure,  and  deeper  and 
deeper  until  the  infiltration  to  be  kneaded  lies  directly  between  the 
fingers  of  this  hand  and  the  finger  in  the  vagina.  The  finger-joints 
and  wrist  arc  kept  rigid,  and  the  motion  is  made  at  the  elbow  and 
shoulder.  Whenever  feasible,  massage  is  done,  not  with  the  finger-tips, 
but  with  the  palmar  surface  of  the  third  joint  of  the  index  and  middle 
fingers  or  middle  and  ring  fingers,  eventually  with  all  three  together. 
With  large  exudates  Brandt  lavs  stress  on  beginning  at  the  periphery  ; 
that  is,  on  emptying  the  adjacent  lymph-glands,  that  they  may  be 
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ready  to  receive  and  pass  on  the  material  forced  toward  them  later— 
an  important  principle  in  massage.  In  these  oases  he  commences  with 
circling  and  stroking  motions  over  the  promontory  and  anterior  sacral 
surface,  with  the  palm  directed  toward  them. 

In  stretching  ligaments  or  seeking  to  render  the  ovaries  or  uterus 
movable  the  outer  hand  is  to  be  moved,  during  the  circular  stroking, 
in  the  directions  in  which  the  adhesions  are  to  be  stretched.  If,  for 
example,  the  uterus  is  adherent  near  the  brim  of  the  pelvis,  the  hand 
works  in  circles  along  the  adhesion  or  shortened  ligament  from  the 
bone  toward  the  uterus,  and  gradually  presses  the  uterus  toward  the 
median  line  and  beyond  it,  while  the  finger  in  the  vagina  shifts  its 
place  very  slowly  and  quietly  in  order  to  keep  opposite  the  manipula- 
ting ringers.  Finally,  tremulous  (zitternde)  motions  are  made  use  of  to 
stretch  or  pull  out  the  ligament  {zur  Auszerrung).  In  shortening  or 
thickening  of  the  utero-sacral  ligaments,  however,  the  hand  wqi  ks 
toward  the  promontory  (Jentzer). 

The  invariable  rule  is  that  the  movements  must  never  be  of  such 
vigor  as  to  give  pain.  They  are  always  preceded  or  followed  by 
certain  of  the  gymnastic  movements  described  under  Anteflexion. 

The  length  of  a  sitting  is  between  two  and  fifteen  minutes,  accord- 
ing to  the  sensitiveness  of  the  patient,  and  they  are  to  be  given  once  or 
twice  a  day.  During  the  earlier  treatment  brief  and  gentle  massage  is 
requisite,  but,  since  the  sensitiveness  usually  subsides  rapidly,  longer 
and  more  vigorous  pressure  is  soon  permissible.  Too  much  must  not 
be  attempted  at  first;  excess  is  harmful  or  painful.  The  sittings  must 
not  cease  during  menstruation,  as  much  more  can  be  gained  during  the 
succulence  and  relaxation  of  this  period  than  at  any  other  time. 

V.  Operations. — 1.  The  Alexander-Adams  Operation. — Where 
the  uterus  is  replaceable,  but  pessaries  cannot  be  worn  or  the  patient 
is  too  poor  or  impatient  for  the  long  pessary-treatment,  or  where 
tender  prolapsed  ovaries  prevent  this  treatment,  or  where  it  fails,  an 
operation  which  has  gained  considerable  foothold  is  the  following : 
"The  Alexander- Adams  operation  consists  in  dissecting  down  upon 
the  external  abdominal  rings,  catching  up  the  fibres  of  the  round 
ligament  as  they  pass  through  the  rings,  pulling  out  as  much  of 
them  as  will  restore  the  uterus  to  its  normal  position  (three  or  four 
inches),  and  stitching  the  shortened  ligaments  to  the  pillars  of  the 
external  ring." 1 

2.  Sohultze's  Operation. — In  cases  of  fixation  of  the  uterus  by  old 
adhesions  massage  sometimes  succeeds.  Where  it  fails  or  is  deemed 
inadvisable,  the  operation  may  be  undertaken  whenever  the  Buffering 
is  of  a  sufficient  degree  to  warrant  a  certain  amount  of  danger.2  It 

1  Full  literature  in  Wood's  Reference  Handbook,  vii.  462, 

9  Zeitsch.f.  Oeb.  u.  Qyn.,  1387,  1,  iind  book  on  Displacement*,  Appleton,  1888. 
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consists  in  carefully  tearing  the  adhesions  from  the  uterine  surface 
while  replacing  the  uterus. 

3.  Ventral  Fixation,  or  Hysterorrhaphy. — H.  A.  Kelly's  operation 
consists  in  opening  the  abdomen  by  median  laparotomy  and  stitch- 
ing the  nterns  to  the  anterior  abdominal  wall.  The  gravity  of  a 
laparotomy,  the  abnormal  position  which  is  the  result,  and  occasional 
loosening  and  relapse,  are  serious  objections. 

4.  Dudley's  Operation. — In  patients  with  fairly  healthy  tubes  and 
ovaries  and  with  adhesions  or  periuterine  disease  otherwise  intractable, 
Dr.  A.  P.  Dudley 1  operates  by  opening  the  abdomen,  denuding  a  strip 
on  the  anterior  face  of  the  uterus,  and  likewise  a  strip  along  the  inner 
side  of  each  round  ligament,  and  suturing  the  three  together.  This 
operation  is  also  sub  judice. 

Retroversion  in  Pregnancy. — The  enlarging  uterus  is  more  easy 
to  replace  than  the  non-gravid  :  where  there  are  adhesions  nothing  can 
soften  them  and  make  gradual  traction  upon  them  as  effectually  as 
utero-gestation.  It  goes  without  saying  that  the  case  must  be  care- 
fully watched,  and  that  the  knee-chest  position,  frequent  attempts  at 
replacement,  and  a  pessary  must  assist  the  process.  After  delivery 
frequent  emptying  of  the  bladder,  rest  on  the  side,  regular  exam- 
ination, and  reposition  whenever  displacement  is  found,  holding  the 
gain  by  a  pessary,  will  result  in  a  permanent  cure.  Solid  and  strong 
adhesion  of  the  uterus  is  not  included  under  this  favorable  prognosis ; 
in  these  cases  abortion  results  when  the  fundus  strikes  the  sacral  wall. 

Retroversion,  Congenital  or  Due  to  Puerile  Arrest  of  Devel- 
opment.— In  these  cases,  with  short  anterior  vaginal  wall,  conical 
cervix,  and  small  uterus,  reposition  may  not  be  difficult,  but  retention 
is.  If  the  vagina  cannot  be  gradually  distended  by  pessaries  (ring  and 
Smith),  it  is  better  to  confine  the  treatment  to  the  cure  of  complica- 
tions.   Conception  is  not  hindered  and  pregnancy  cures  the  difficulty. 

Retroversion  from  Anterior  Fixation  of  the  Cervix. — The 
indications  here  are  to  promote  the  reabsorption  of  the  residue  of  the 
inflammatory  action  which  drags  the  cervix  forward  by  ichthyol,  by 
the  hot  douche,  and  possibly  by  massage. 

Retroflexion. 

This  deformity  is  usually  a  complication  of  retroversion,  and 
what  has  been  said  on  that  topic  applies  to  this.  Great  care  must 
be  taken,  however,  with  very  acute  flexions  or  those  which  readily 
return  niter  reposition,  because  if  a  pessary  is  used  to  retain  the 
uterus  in  place  our  next  examination  may  discover  the  return  of  the 
trouble,  with  the  upper  curve  of  the  pessary  pressing  into  the  angle  of 
flexion,  increasing  the  difficulty.    The  Elliol  adjuster  may  be  gently 

1  Tram.  N.  Y.  Med.  Asa.,  1890. 
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and  repeatedly  used  to  straighten  the  flexion  if  it  readily  yields ;  and 
when  the  tendency  of  the  canal  to  a  Bharp  bend  is  less  marked  a 
pessary  with  very  moderate  upper  curve  may  be  tried.  In  obstinate 
cases  the  intra-uterine  stem  pessary  ads  well,  but  this  is  an  instrument 
that  often  does  harm  and  is  rarely  needed.  Massage,  the  Alexander- 
Adams  operation,  and  Schultze's  operation  relieve  rebellious  cases. 

Anteflexion  of  the  Uterus. 

In  anteflexion  we  are  called  on  chiefly  to  relieve  two  symptoms, 
dysmenorrhea  and  sterility,  although  irritability  of  the  bladder,  leu- 
corrhaea,  menorrhagia,  and  various  pains  are  often  complained  of. 

We  encounter,  broadly,  two  classes  of  cases  : 

1.  Congenital  Anteflexion,  or  that  due  to  arrested  development. 
In  a  typical  case  the  uterus  is  undersized  and  imperfectly  developed, 
the  cervix  is  small  and  conical,  with  a  pinhole  os  pointing  toward  the 
vulva ;  the  invagination  is  scant  and  the  anterior  vaginal  wall  short. 
The  individual  is  often  poorly  developed,  chlorotic,  debilitated,  or 
lacking  muscular  tone. 

2.  Acquired  Anteflexion,  due  to  Inflammation  and  Shortening 
of  the  Utero-sacral  Ligaments  (Parametritis  Posterior,  Schultze). 
— In  a  typical  case  pain  is  caused  by  the  passage  of  hard  faeces,  or 
tenesmus  is  present  when  the  movements  are  loose ;  intercourse  is  pain- 
ful ;  the  uterus  is  drawn  upward  and  backward  toward  the  sacral 
hollow,  and  the  patient  suffers  when  it  is  drawn  forward ;  while  dis- 
tinct tenderness  is  found  in  the  utero-sacral  ligaments  by  rectal  exam- 
ination. In  cases  of  long  standing  the  ligaments  atrophy  and  let  the 
uterus  descend. 

Posterior  Parametritis. — Where  the  tenderness  behind  the 
uterus  is  well  marked  our  attention  must  be  entirely  directed  to  the 
inflammation  there.  No  large  masses  of  faeces  must  form  and  pass,  and 
no  diarrhoea  with  tenesmus  be  tolerated.  Hunyadi  or  Rubinat  water  on 
rising  does  well.  If  enemata  are  required,  milk  or  oil  may  be  injected 
some  hours  previously.  The  patient  must  avoid  strain  and  the  increase 
of  abdominal  pressure  caused  by  faulty  dress.  Sexual  intercourse  is  for- 
bidden, and  when  allowed  later  the  husband  is  directed  to  keep  his  thighs 
outside  of  his  wife's.  Ichthyol-glycerin  tampons  (see  Endometritis) 
often  accomplish  striking  results,  used  every  third  or  fourth  day,  espe- 
cially before  the  menstrual  periods.  Scarification  of  the  cervix  (blood- 
letting) just  before  the  period  is  recommended.  The  patient  remains 
in  bed  while  menstruating.  An  Emmet  or  Graily-Hewitt  pessary,  to 
lift  the  uterus  during  the  month,  is  a  comfort  in  some  cases;  as  the 
inflammation  subsides  hot  douches  an*  added  to  the  treatment. 

General  Treatment. — It  is  generally  admitted  that  in  a  large  pro- 
portion of  eases  local  measures  for  the  treatment  of  anteflexion  are 
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unsatisfactory  ami  palliative  merely,  and  the  severe  cases  are  known 
to  be  exceedingly  difficult  to  relieve.  We  must  therefore  insist  most 
strenuously  on  the  general  treatment,  and  the  more  so  because  a  goodly 
portion  of  anteflexions  occur  in  the  unmarried,  whom  we  are  loath  to 
treat  on  the  table ;  because  many  anteflexions  are  directly  due  to  lark 
of  general  development ;  and  because,  as  a  rule,  in  no  uterine  disease 
save  in  simple  catarrh  of  the  cervix  shall  we  be  so  well  repaid  for  atten- 
tion to  the  constitutional  condition,  digestion,  exercise,  dress,  bathing, 
and  other  habits. 

Iron,  arsenic,  mercury,  strychnine,  cod-liver  oil,  and  forced  alimen- 
tation in  the  anaemic  and  debilitated,  rest  for  the  overworked  shop-girl, 
and  proper  exercise  for  the  society-girl,  with  care  during  the  men- 
strual periods,  and  regulation  of  the  bowels  for  all,  must  receive 
close  attention. 

Dress  here  also  is  of  great  importance,  for  the  reason  that  increase 
of  downward  abdominal  pressure,  acting  on  the  back  of  the  bowed 
fundus,  bends  it  farther  still,  and  at  the  same  time  increases  the  strain 
on  the  utero-sacral  ligaments ;  and  for  the  further  reason  that  the  dis- 
turbance of  circulation  being  one  of  the  chief  causes,  if  not  the  chief 
cause,  of  the  dysmenorrhea,  we  must  have  a  care  not  to  increase  that 
difficulty.  Upon  general  exercises  and  out-of-door  sports  and  baths 
we  lay  great  stress. 

Special,  Exercises. — In  cases  of  anteflexion  where  the  pain 
occurs  before  the  flow  or  during  the  scanty  flow  of  the  first  day  we 
can  start  the  discharge  more  freely  from  the  beginning,  and  save  the 
patient  from  the  usual  suffering  in  a  very  large  number  of  cases,  by 
the  movements  Brandt  recommends  for  amenorrhcea.  These  draw  the 
blood  to  the  pelvis  and  lower  extremities,  inducing  a  rapid  flow  in  the 
common  iliac  artery.  I  have  had  some  remarkable  results  from  this 
course,  and  am  in  the  habit  of  teaching  it — particularly  to  young  girls 
— before  beginning  any  other  treatment.  In  the  few  cases  where  men- 
orrhagia  is  the  abnormality  a  different  set  of  movements  is  indicated  to 
draw  the  blood  away  from  the  pelvis. 

Treatment  of  Endometritis. — Frequently  a  marked  catarrh 
aggravates  the  circulatory  disturbance  and  blockades  the  canal.  The 
treatment  demanded  is  detailed  Under  Endometritis. 

Dilatation. — Stretching  the  canal  is  a  measure  of  great  value, 
and  does  much  to  cure  dysmenorrhoea  and  sterility.  But  the  relief  is 
nol  often  permanent  when  the  measure  is  depended  on  alone,  since 
recontraction  soon  takes  place.  The  pregnancy  that  may  follow  the 
dilatation  usually  constitutes  a  cure.  The  use  of  the  branched  dilator 
(Goodcll-Ellinger)  is  the  best  means  for  the  method.1 

K ki'ositoi.'k. — To  straighten  the  bent  organ  Elliott's  elevator  or 
1  See  Munrttf,  Minor  Surgical  Gi/nccolor/y. 
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adjuster  acts  well.  Its  point  can  be  curved  backward  or  forward  by 
turning  the  disk  at  the  outer  end.  With  the  patient  in  Sims's  posture 
and  the  speculum  in  place,  the  curve  of  the  canal  is  determined  In-  the 
sound  :  instrument  and  canal  being  carefully  sterilized,  a  tenaculum  U 
hooked  into  the  cervix  to  draw  it  down  and  steady  it,  and  the  elevator, 
bent  to  the  curve  of  the  sound,  is  gently  slipped  in,  with  care  not  to 
press  on  the  fundus.  The  screw  is  very  slowly  turned  until  the  fundus 
is  carried  back  of  a  straight  line  if  little  pain  is  caused  thereby.  This 
straightening  is  repeated  weekly,  increasing  the  number  of  straighten- 
ings  later  to  two  or  three,  for  months  perhaps.  If  the  passage  into  the 
uterus  is  painful,  the  canal  must  be  first  rendered  tolerant  by  cocaine  in 
mild  cases,  and  by  preliminary  improvement  of  the  cervical  catarrh  in 
canals  much  diseased.  This  straightening  is  unallowable  where  the 
ligaments  are  actively  inflamed.  It  opens  the  channel  for  freer  escape 
of  the  adhesive  secretion,  but  acts  mainly  by  stretching  the  bent  wall 
and  improving  its  nutrition.  Its  use  may  be  immediately  followed  by 
an  application  to  the  diseased  mucous  membrane. 

Electricity. — The  gentle  passage  of  graduated  bulb  electrodes 
past  the  flexion  a  few  times  just  before  a  period,  and  with  a  current 
of  about  10  milliamperes,  will  relieve  the  dysmenorrhoea  of  some  cases. 

Medicines. — In  the  amenorrhea  of  anteflexion,  as  a  temporary 
means  of  relief  until  the  other  more  radical  measures  have  taken  effect, 
manganese  binoxide,  in  1-  or  2-grain  pills,  three  times  daily  during  the 
five  days  preceding  the  flow,  is  of  occasional  value,  and  in  the  rarer  menor- 
rhagia  fluid  extract  of  hydrastis,  10-20  minims  after  meals,  may  be  tried 
for  the  time.  For  the  pain,  recumbency,  the  hot-water  bag,  or  a  phenace- 
tin  powder  of  10  grains,  repeated  in  an  hour  if  required,  give  relief. 

Massage  of  the  Shortened  Ligaments. — When  the  flexed 
uterus  has  been  drawn  well  toward  the  upper  sacrum  by  contraction 
of  the  ligaments,  and  also  when  the  displacement  from  this  cause  is  less 
marked,  yet  the  previous  treatment  has  not  given  relief,  Brandt's 
method  is  a  rational  resource.  The  main  objection,  the  danger  of 
exciting  the  sexual  feelings,  has  been  stated,  and  must  be  weighed  in 
the  individual  case.  The  method  is  given  on  page  774.  I  have  had 
two  cases  in  which  massage  has  produced  lengthening  and  relief  of  long 
standing  where  dilatation  and  Sims's  operation  failed  to  give  comfort. 

Pessaries. — The  utility  of  any  pessary  but  the  igtra-uterine  stem 
is  doubtful.  Curative  (hey  cannot  be,  but  an  antevcrsion  pessary,  such 
as  the  Hewitt  or  a  plain  Smith  w  ith  a  bar  across,  may  give  some  relief 
by  lifting  a  heavy,  congested  uterus  and  lessening  the  drag  on  the  ten- 
der posterior  ligaments  and  the  pressure  on  the  irritable  bladder.  A 
remedy  capable  of  much  good  in  the  hands  of  the  skilful  and  of  much 
barm  in  the  hands  of  the  unskilful,  but  w  hich  is  not  frequently  needed, 
is  the  stem.    In  the  absence  of  distinctive  tenderness  and  intolerance 
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in  the  canal,  of  sensitiveness  in  the  utero-sacral  ligaments,  and  of 
thickening  of  the  uterine  wall,  dysmenorrhea  of  varying  intensity, 
with,  possibly,  mechanical  and  spasmodic  contraction  at  the  internal 
OS,  may  rind  in  this  method  complete  relief,  perhaps  because  of  freer 
secretion  and  better  drainage.1  The  use  of  the  Elliott  adjuster  as  a 
preparatory  measure,  develops  tolerance  for  the  stem,  and  gauges  such 
tolerance  (Skene).  Forcible  dilatation  is  usually  necessary  before  the 
stem  can  be  passed.  The  stem  is  to  be  one-third  of  an  inch  shorter 
than  the  whole  canal,  to  prevent  irritation  of  the  fundus  by  its  point. 
The  Thomas  hard-rubber  instrument,  with  cup  fitted  to  a  retroversion 
pessary,  is  recommended.  The  patient  keeps  quiet,  after  its  introduc- 
tion, for  some  days,  and  is  most  carefully  watched  for  uterine  colic, 
bleeding,  or  inflammatory  warnings,  such  as  tenderness  of  the  uterine 
wall  or  swelling  in  the  surrounding  tissue,  at  the  first  sign  of  which 
the  instrument  is  withdrawn.  It  may  be  worn  for  months,  but  must 
be  removed  periodically  to  search  for  irritation  or  injury.2 

Cutting  Operations. — In  a  few  cases  of  very  narrow  and 
deformed  canals,  or  where  scar-tissue  causes  the  contraction,  the 
channel  may  be  incised.  But  these  operations  are  now  rarely 
resorted  to.  They  replace  one  deformity  by  another,  and  are  not 
without  danger.  Dr.  Skene  lengthens  the  auterior  wall  of  the  vagina, 
wherever  its  shortness  seems  the  chief  cause  of  the  deformity,  by  a 
transverse  incision,  which  is  drawn  open  in  the  long  axis  of  the  vagina 
and  sutured.3  An  elongated,  hypertrophied  cervix  may  require  ampu- 
tation. 

Anteversion  of  the  Uterus. 

Those  who  believe  with  Schultze,  as  the  writer  does,  that  the  fundus 
is  normally  to  be  found  nearly  level  with  the  upper  edge  of  the  sym- 
physis in  the  parous  woman,  in  the  standing  position,  with  empty  blad- 
der, see  very  little  anteversion.  It  rarely  calls  for  treatment,  and  little 
can  be  done.  In  cases  of  inflammation  in  or  about  the  utero-sacral 
ligaments,  which  draws  the  cervix  upward,  the  same  measures  are 
called  for  that  are  given  in  a  like  condition  under  Anteflexion.  A 
few  eases  may  be  relieved  by  lifting  the  uterus  on  the  Graily-Hcwitt 
cradle  pessary,  but  the  bladder  is  subjected  to  pressure  thereby.  Occa- 
sionally a  reef  has  been  taken  in  the  anterior  vaginal  wall  to  draw  the 
cervix  forward. 

Prolapse  of  the  Uterus. 
Prophylaxis. — After  parturition  and  abortion  weekly  bimanual 
examination  of  the  uterus  until  it  has  regained  its  proper  size,  pre- 
1  Winckel,  Diseases  of  Women. 

1  Skene,  Diseases  of  Women;  Mund£,  Minor  Surgical  Gynecology ;  Winckel,  Diseases 
of  Women. 

3  Diseases  of  Women,  p.  66. 
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vention  and  repair  of  injuries  to  the  pelvic  floor,  and  prompt  treat- 
ment of  subinvolution  and  retroversion,  will  prevent  this  grave  dis- 
placement. 

Pessaries  are  indicated  where  the  pelvic  floor  has  not  been  injured. 
They  are  not  adapted  to  prolapse  of  long  standing  (atrophy  of  peri- 
neum), to  prolapse  already  treated  with  inefficient  pessaries  (incurable 
relaxat  ion  of  vagina),  to  cases  complicated  with  lacerations  of  the  pelvic 
floor,  or  to  cases  one  cannot  watch.1 

Brandt's  Method. — The  most  remarkable  successes  scored  by  the 
Swedish  gymnast  have  been  in  this  field.  His  treatment  consists  in 
elevating  the  uterus  after  reposition,  in  massage,  and  in  certain  gym- 
nastic movements.  His  method  is  indicated  especially  in  the  younger 
women,  whose  tissues  have  not  permanently  lost  tone  and  atrophied, 
and  it  is  only  indicated  after  operative  repair  when  there  is  serious 
laceration  of  the  pelvic  floor.  Surgery  restores  the  tissues,  and  these 
gymnastics  restore  the  tone.  It  is  likely  to  fail  in  old  or  debilitated 
patients  who  have  no  power  of  reaction,  or  where  marked  laceration  of 
the  pelvic  floor  has  occurred,  or  where  the  vagina  has  been  dilated  by 
pessaries  until  its  walls  are  atrophied.  It  is  contraindicated  in  preg- 
nancy, highly-resisting  adhesions,  fixations  of  the  ovaries,  and  acute 
inflammations. 

Before  beginning  the  local  treatment  the  patient  stands  bending 
forward,  resting  her  hands  for  support  on  a  table,  and  a  light  tapotte- 
ment  is  performed  upon  the  sacrum.  These  move- 
ments should  be  repeated  less  frequently  when  there 
is  hypersernia  of  the  pelvic  organs  than  when  there 
is  a  condition  of  anaemia,  as  in  ainenorrhoea,  atro- 
phy of  the  uterus,  etc.  They  are  done  by  the  fist. 
Light  tappings  of  short  duration  cause  contraction 
of  the  vessels,  but  if  prolonged  a  considerable 
vascular  dilatation  results.    During  menstruation 

Tapottement  (J.  and  B.).     .  .  ,     •    -i  •        i     i  ^i 

these  tappings  are  contraindicated,  because  they 
augment  the  flow  of  blood.  In  a  condition  of  prolapsus,  tapotte- 
ment causes  contraction  of  the  vessels  and  stimulates  the  pelvic 
nerves. 

Elevation  of  the  Uterus. — Brandt's  procedure  can  be  best 
understood  from  Jentzer.  An  assistant  is  absolutely  essential.  One 
attempting  alone  to  seize  and  elevate  the  uterus  may  not  be  able  to  get 
down  between  the  symphysis  and  fundus  to  seize  an  anteflcxed  organ, 
or  may  drive  a  retroverted  uterus  deeper  into  the  pelvis.  The  physi- 
cian, with  a  finger  of  the  left  hand  in  the  vagina,  replaces  the  uterus 
in  a  normal  (anteverted)  position,  lifting  it  well  up.  Then  with  his 
right  hand  he  gently  presses  the  abdominal  wall  downward  behind 

1  Schultze,  Displacement*,  p.  197. 
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the  symphysis,  but  in  front  of  the  strongly  anteverted  fundus.  The 
object  of  this  is  to  give  enough  slack  of  skin  to  allow  of  the  subse- 


Fig.  69. 


Figs.  69,  70. — Elevation  of  the  Uterus  in  Prolapse.    The  physician  replaces  and  lifts  the 
uterus,  while  the  assistant  reaches  into  pelvis  to  catch  it. 

(|uent  lifting.  The  assistant  elevates  the  uterus.  Standing  at  the  foot 
of  the  couch,  he  slips  a  hand  under  each  knee  of  the  patient  and  bends 
her  hip-joints  at  a  right  angle.  He  rests  one  of  his  knees  on  the  lower 
cud  of  the  couch,  while  the  foot  of  the  other  leg  is  well  advanced  along 
tin-  floor  at  the  side  of  the  couch,  and  the  bent  extremities  of  the  patient 
press  against  his  pelvic  region,  her  knees  well  apart,  her  feet  together.1 

1  Profanter  is  incorrect,  according  to  Brandt,  in  directing  the  physician  to  do  the 
lifting  and  in  directing  a  grasp  of  the  uterus  directly  in  front,  where  the  round  liga- 
ments are  in  the  way.    (See  also  Keihinayr,  Unterleibn-Mamtyr,  Leipzig,  1889.) 
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bends  forward  over  the  patient;  his  arms  are  straight;  the  finger- 


Fio.  71. 


Position  of  Hands  in 
seizing  the  Uterus  (J. 
and  B.). 


Fig.  72. 


up- 


tips  of  both  hands  are  near  together ;  they  sink 
into  the  pelvis  between  symphysis  and  uterus 
and  grasp  the  uterus,  not  too  low  down,  later- 
ally, and  raise  it  very  slowly  up  pasl  the  prom- 
ontory, diawing  it  upward  in  an  arc  correspond- 
ing to  the  curve  of  the  pelvis.  This  should  give 
no  pain  or  discomfort  to  the  patient,  and  when 
the  uterus  has  been  raised  to  its  maximum  height 
it  should  glide  from  the  assistant's  hands  very 
gently  and  slide  back  into  the  cavity.  Any  sud- 
den movement  would  give  the  patient  severe  pain, 
owing  to  spasmodic  contraction  of  muscular  fibres. 

As  the  uterus  sinks  into  the  pelvis  the  physi- 
cian again  maintains  it  in  anteflexion,  and  all  of 
the  surrounding  tissues  contract  to  hold  it  there. 
Sometimes  the  contraction  of  the  vagina  is  very 
markedly  felt  around  the  tip  of  the  physician's 
finger. 

This  operation  should  be  performed  gently 
at  the  beginning  of  the  treatment,  and  repeated 
two  or  three  times  during  each  visit.  In  the 
intervals  between  the  upward  stretchings  the 
physician  passes  his  index  finger,  by  slow  circular 
movements,  from  the  fundus  uteri  toward  the  internal  orifice,  in  order 
to  lessen  the  passive  hyperemia  by  causing  slight  contractions  which 
empty  the  dilated  veins.  By  this  means  the  diminution  of  the  volume 
of  the  uterus  is  sometimes  considerable,  and  even  appreciable  by  the 
sound.  The  treatment  may  be  followed  by  massage  of  the  utero-sacral 
ligaments.  At  the  least  indication  of  pain  evinced  by  the  patient 
there  must  be  immediate  diminution  of  the  pressure  or  tension.  The 
physician  must  never  lose  control  of  the  position  of  the  uterus,  and 
must  not  allow  the  assistant  to  grasp  it  improperly,  as  it  is  often  very 
difficult,  from  the  outside,  for  the  assistant  to  be  certain  of  the  position 
of  the  organ  when  it  is  to  be  drawn  up.  No  grease  of  any  kind  should 
be  used  on  the  abdomen  or  on  the  operator's  hands  either  while  repla- 
cing the  uterus  in  the  massage  of  exudates  or  stretching  of  adhesions, 
etc.  It  is  better  to  work  outside  a  chemise  or  sheet,  that  the  hands 
may  be  less  likely  to  slip  on  the  abdominal  integument. 

A  "  knee-resistance"  movement  is  given  by  Brandt  after  this  ope- 
ration to  strengthen  the  muscles  of  the  floor  of  the  pelvis,  the  levator 
ani,  the  abductors  and  adductors  of  the  thigh.  The  patient,  still 
recumbent,  raises  her  buttocks  by  supporting  herself  on  her  elbows 
and  the  soles  of  her  feet  (Fig.  73);  her  knees,  which  had  been  sepa- 


The  Uterus  pushed 
ward  by  the  physician's 
finger  below  and  the  as- 
sistant's hands  above 
when  the  lateral  grasp 
of  the  organ  is  impracti- 
cable (J.  and  B.)_ 
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rated,  are  then  approximated  against  resistance  from  the  operator. 
This  exercise  is  given  three  times ;  then  its  reverse,  separation  against 
resistance,  is  tried.  Several  times  during  the 
day  the  patient  should  lie  down,  cross  her  feet, 
and  alternately  contract  and  relax  the  levator 
ani  muscle  in  order  still  further  to  increase  its 
strength.  After  the  abduction  and  adduction 
of  the  knees  the  pat  ient  should  rest  for  five  or 

ten  minutes  in  the  knee-elbow  or  latei'al  position,    Knee-resistance  Movement 

having  turned  gently  without  rising.    In  this 

position  she  respires  from  the  thorax  alone,  the  intestines  slide  down- 
ward and  forward,  the  pressure  in  the  pelvis  becomes  almost  nil,  and 
the  now  anteflexed  uterus  will  remain  in  position.  While  taking  this 
rest  gentle  tapottement  is  made  upon  the  sacrum.  Should  the  patient 
resume  the  erect  position  immediately  after  the  treatment,  the  abdom- 
inal walls  and  diaphragm  would  suddenly  contract  and  the  intestines 
would  crowd  the  uterus  downward  and  backward  out  of  its  normal 
position. 

The  mechanical  excitation  of  the  muscular  fibres  of  uterus  and 
vagina,  of  the  ligaments,  arteries,  veins,  lymphatics,  and  peritoneum 
of  the  pelvis,  is  followed  not  only  by  an  irritation  starting  from  the 
spot  stimulated  and  extending  much  farther,  but  by  actual  contrac- 
tion of  every  fibre.  The  contractility  of  the  unstriated  muscle  is  much 
more  slowly  produced  than  of  the  striated,  but  the  contraction  is  of 
incomparably  longer  duration.  There  can  be  no  doubt  that  the  pel- 
vic peritoneum  exercises  a  decided  influence  upon  the  position  of  the 
uterus.  It  covers  the  fundus  uteri,  its  sides,  and  its  whole  suspensory 
apparatus;  this  and  the  coats  of  the  vessels  contain  smooth  muscle-fibres. 

If  at  the  end  of  two  weeks  the  uterus  does  not  remain  in  place, 
Brandt  gives  up  all  hope  of  cure.  He  obtains  from  70  to  80  per  cent, 
of  successes.  The  duration  of  treatment  varies  from  four  to  eight 
weeks,  depending  upon  the  ehronieity  of  the  case. 

Operation. — Where  distinct  laceration  or  atrophy  of  the  pelvic 
floor  exists  operation  affords  the  only  relief.  In  aged,  infirm,  or  dis- 
eased patients  it  is  not  advisable.  The  various  merits  of  these  proce- 
dures are  beyond  our  scope.    They  may  be  indicated  as  follows  : 

1.  Amputation  of  the  lower  end  of  the  ute  rus  when  it  is  elongated. 

2.  Narrowing  of  the  vulva  ;  forming  a  barricade  which  is  useless, 
because  it  yields  in  time. 

3.  Narrowing  of  the  vagina  (colporrhaphy) ;  often  efficient. 

4.  Combination  of  the  above  methods ;  the  most  satisfactory  and 
popular,  with  numerous  variations. 

5.  Shortening  the  round  ligaments;  usually  combined  with  opera- 
tions on  the  pelvic  floor. 
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6.  Peritoneal  fixation  of  the  uterus  by  laparotomy ;  dangerous. 

7.  Extirpation  of  the  uterus ;  reserved  for  the  most  extreme  cases. 

Fibroid  Tumors  of  the  Uterus. 

The  treatment  of  uterine  fibromata  is  still  in  an  unsettled  state. 
Although  the  knife  is  in  fashion,  medical  treatment,  the  curette,  and 
electrolysis  have  advocates  among  the  strongest  men. 

Ergot.1 — When  (he  tumor  is  of  moderate  size  and  situated  in  the 
uterine  wall  or  beneath  the  mucous  membrane,  so  that  it  is  "sur- 
rounded by  layers  of  muscular  fibre  sufficiently  developed  to  be 
capable  of  being  excited  to  contraction,"  we  find  conditions  under 
which  ergot  may  be  expected  to  relieve  the  symptoms,  check  the 
growth  of  the  tumor,  and  sometimes  to  cause  shrinkage.  It  acts 
"by  checking  the  nutrition  through  diminution  of  the  blood-supply 
and  by  favoring  pedunculation  and  expulsion :  these  are  both  clue  to 
its  action  on  the  unstriped  muscular  fibre  of  the  walls  of  the  uterus 
and  coats  of  the  blood-vessels." 2  A  large  number  of  cases  are  on 
record  where  arrest  of  growth  and  of  haemorrhage  and  diminution  in 
size  has  occurred,  and  in  some  cases  very  large  tumors  have  grown 
small,  and  even  subperitoneal  fibroids  have  dwindled.  The  method 
has  warm  supporters 3  and  vigorous  detractors,4  but  it  deserves  a  per- 
sistent trial  in  the  cases  specified.  The  most  speedy  and  sure  results 
are  obtained  by  the  hypodermic  use  of  the  drug.  The  officinal  extract 
of  ergot  of  a  trustworthy  maker  (as  that  of  Squibb)  is  as  good  for 
hypodermic  use  as  Bonjean's  ergotin ;  its  strength  is  five  times  that  of 
the  fluid  extract,  and  in  all  respects  it  represents  the  drug  therapeuti- 
cally :5  3  to  4  grains  are  dissolved  in  5  minims  of  glycerin  and  10  of 
water  and  a  f  minim  of  carbolic  acid,  and  filtered  (or  salicylic  acid,  If 
grains  to  1  ounce  of  the  solution,  preserves  it).  Parke,  Davis  &  Co.'s 
normal  liquid  ergot  causes  no  irritation  hypodermically  (15  to  30 
minims).  The  ergotole  of  Sharp  and  Dohme  is  highly  praised  in  an 
elaborate  experimental  study  by  Hemenway.6  Squibb's  fluid  extract 
must  have  the  acetic  acid  driven  off"  by  evaporation  and  the  bulk  re- 
stored with  distilled  water  before  it  can  be  used.  Its  dose  is  the  same. 
The  injection  is  made  in  any  muscular  mass  like  the  gluteal  or  deltoid 
region  by  plunging  the  needle  at  right  angles  to  the  skin  deeply  into 
the  muscle,  the  point  entering  from  an  inch  to  an  inch  and  a  half.  The 
places  selected  are  used  in  rotation.     Some  hours  after  the  injection 

1  Efildebrandt,  the  originator,  Berlin,  klin.  Wochemch.,  L872,  No.  25. 
J  liinger,  Brit.  Med.  Journ.,  Jan.  19,  1884. 

3  Byford,  Trans.  Amer.  Med.  Ass.,  1875. 

4  Summary  of  results  by  different  authors,  Scliorler,  Zcitschr.  f.  Geb.  u  Gyn.,  1884, 
xi.  p.  160.    See  also  Winckel's  Diseases  of  Women. 

6  H.  C.  Wood,  Therapeutics.  0  Med.  New,  Philada.,  Mar.  7,  1891. 
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uterine  pain  may  be  produced,  and  possibly  pallor,  coldness,  and  slow 
pulse,  with  cramps  in  the  extremities,  but  the  latter  symptoms  are 
rarely  caused  by  7  grains  or  less,  and  many  patients  stand  very 
large  doses,  so  that  moderate  uterine  pain  commonly  shows  us  our 
upper  limit  in  dosage,  and  to  this  limit  ergot  should  be  pushed.  For 
tlic  first  few  weeks  the  injections  may  be  made  twice  a  week,  afterward 
onlv  once  a  week.  The  treatment  is  continued  for  several  months,  until 
its  effect  is  seen  in  diminution  in  the  size. of  the  tumor. 

The  injections  may  be  given  by  a  nurse  or  attendant  or  by  the 
patient  herself  if  she  can  be  trusted  to  clean  the  needle  and  syringe, 
insert  the  wire,  and  guard  the  solution  from  spoiling.  With  such  pre- 
cautions abscess  need  never  occur  and  the  treatment  may  be  kept  up  for 
years.  The  drug  may  be  given  by  the  mouth  in  the  form  of  fluid  ex- 
tract J  drachm  three  times  daily,  instead  of  subcutaneously,  or  in  con- 
nection with  the  latter  method.  Nausea  and  constipation  are  sometimes 
caused  by  this  stomach  administration.  We  are  content  if  we  can  con- 
trol the  blood-loss  and  growth  and  keep  the  patient  in  comparative 
comfort  until  her  menopause. 

Hydrastis. — The  fluid  extract  of  golden  seal,  in  doses  of  10  to  20 
minims,  three  times  a  day,  ranks  next  to  ergot  in  power  to  control  the 
bleeding.  The  disagreeable  taste  is  overcome  in  the  liquor  sedans  of 
Parke,  Davis  &  Co.,  which  contains  also  viburnum  and  piscidia,  and 
acts  well  in  my  hands.  Hydrastinin,  in  J-grain  pills,  or  doses  of  1  to 
2  grains  subcutaneously,  is  said  to  bid  fair  to  displace  the  fluid  extract 
when  its  cost  diminishes.1  Hydrastis  is  less  likely  to  disturb  the  diges- 
donthjmergot,  and  in  many  cases  the  fluid  extract  improves  the  condi- 
tion of  the  alimentary  tract.  Bromide  of  sodium  is  of  much  value  in 
doses  of  10  grains,  three  times  daily,  continued  for  months,  to  diminish 
the  neuralgia  and  dysmenorrhea.  Vichyjgnders  it  palatable.  Cannabis 
indica,  3  to  5  minims  of  a  trustworthy  tincture,  two  or  three  times  a  day, 
acts  well  with  the  bromide :  it  is  first  rubbed  up  with  mucilage  of 
acacia  to  carry  it  in  the  solution.  Phenacetin  in  10-grain  powders,  sup- 
positories of  extract  of  belladonna  or  of  hyoscyamus,  ^  grain  each,  or 
of  chloral,  5  to  15  grains,  are  used  to  combat  pain,  and  morphine  is  with- 
held as  long  as  possible.  The  opium  habit  should  uot  be  formed  in  a 
disease  of  this  slow  character  if  it  can  possibly  be  avoided.  Pain  may 
sometimes  be  relieved  by  an  Emmet  pessary,  which  will  lift  a  uterus 
that  is  burdened  or  displaced  by  a  small  fibroid ;  and  with  larger 
tumors  the  flannel  abdominal  binder  may  carry  some  of  the  weight. 
Moreover,  when  a  mass  nearly  fills  the  pelvic  cavity  we  persistently 
push  it  out  of  the  pelvis,  or  see  that  the  patient  drops  it  out  by 
assuming  the  knee-chest  position,  thereby  lessening  pressure-symp- 
toms and  the  chances  of  adhesion  (Hart). 

1  Deutsche  med.  Wochenack,  1891,  No.  47,  1283. 
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The  Curette. — When  ergot  and  Hydrastis  fail  to  cheek  the  bleeding 
our  next  resource  is  a  simple  operation,  of  great  utility  where  the  canal 
is  not  too  tortuous  or  deformed.  Vascular  growths,  called  uterine  fun- 
gosities,  are  the  direct  source  of  the  haemorrhage.  These  the  curette 
removes.  The  operation  may  be  repeated  whenever  the  baemorrhagic 
tendency  returns.  In  conditions  where  no  growths  are  found  by  the 
curette  the  dilatation  with  the  Ellinger  dilator  and  the  scraping  of  the 
cavity  will  have  been  done  with  advantage,  because  the  dilatation  is 
of  itself  valuable  (Baker  Brown),  and  because,  if  the  bleeding  persists, 
a  good  preparation  has  been  made  for  a  styptic  application. 

Intra-uterine  Applications. — Perchloride  of  iron  or  tincture  of 
iodine  is  best  injected  into  the  cavity  of  the  uterus  by  Skene's  instilla- 
tion tube.  The  vagina  is  protected  by  a  swab,  and  the  surplus  and 
debris  may  be  washed  out  of  the  uterus  afterward  by  a  two-way  cath- 
eter. The  method  is  safe  if  we  bear  in  mind  that  gentleness  is  required 
on  account  of  possible  dilatation  of  the  tubes  (Pozzi). 

The  Tampon. — Sudden  or  profuse  haemorrhages  must  be  checked 
by  the  tampon,  and  in  many  cases  can  be  checked  by  the  tampon 
alone. 

Regular  hot-water  vaginal  injections,  provided  they  range  between 
110°  and  120°  F.,  may  be  of  utility  in  preventing  a  speedy  return  of 
the  bleeding. 

Iron  and  Tonics. — Between  the  menstrual  periods  the  patient  must 
be  built  up  by  food,  wine,  regulated  feeding,  iron,  and  tonics  as  much 
as  possible. 

Electrolysis. — Cutter,1  who  first  used  electrolysis  for  fibroids, 
advocates  puncture  of  the  tumor  by  needles,  and  reports  excellent 
results ;  but  the  less  rapid  and  efficient,  but  safer,  method  of  Apostoli 
has  supplanted  it  except  where  the  uterine  canal  is  impervious. 

Danion 2  claims  better  results  than  Apostolus  with  currents  of  45  to 
65  milliamperes,  rarely  rising  to  90.  He  introduces  an  electrode  into 
the  cervix  only,  or  more  frequently  still  depends  on  a  large  vaginal 
tampon  electrode.  He  insists  on  frequent  reversal  of  the  current  by 
means  of  the  pole-changer  (turning  the  current  off  with  the  regulator 
before  a  change,  then  turning  the  reversed  current  on).  Inasmuch  as 
this  method  entails  none  of  the  dangers  of  the  method  of  Apostoli,  and 
emanates  from  high  authority,  it  claims  a  trial  first.  Keith  is  said  by 
his  son  to  use  low  currents  also. 

Apostoli3  claims  a  shrinkage  of  the  tumor  of  one-fifth  or  one-third, 
very  rapid  and  permanent  arrest  of  haemorrhage,  and  disappearance  oi 

>  Am.  Journ.  Obslet.,  1878,  p.  113.  s  Bull.  Soc.  de  Chir.,  1889,  p.  473. 

3  Comptes  rendu*  Oongres  frame.  Chvrwrg.,  1889 ;  see  also  Engelmann,  Med.  New*,  May 
14,  188G;  Keith,  Brit.  Med.  Journ.,  1887;  Grandin  and  Gunning,  Electricity  in  Gyne- 
cology, New  York,  Wood,  1891. 
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pressure  symptoms  in  95  per  cent,  of  his  cases,  with  a  death-rate  of 
zero  under  proper  precautions.  The  permanence  of  these  results  is 
still  on  trial,  but  arrest  of  hamiorrhage,  growth,  and  pain  are  claims 
that  are  evidently  just.  Electrolysis  must  always  bo  faithfully  tried 
before  hysterectomy.    Keith  says  it  is  criminal  to  omit  it. 

The  outfit  consists  in  a  fifty-cell  battery  (Law  cells),  a  milliampere- 
meter  to  measure  the  dosage  (Barrett  meter),  a  current  regulator  to 
ensure  gradual  increase  of  the  current  (the  Bailey  or  Gunning  model), 
and  the  electrodes.  The  external  electrode  is  made  of  the  clay  used  by- 
sculptors  in  modelling,  enveloped  in  gauze,  oval  in  shape,  and  of  a  size 
sufficient  to  cover  the  larger  part  of  the  abdomen — four  to  ten  inches 
in  diameter.  To  make  it  the  dry  clay  is  broken  up  into  walnut-sized 
pieces,  well  wetted,  and  left  over  night  to  softeu.  Then  it  is  worked 
with  the  hands  to  the  consistence  of  putty  and  spread  half  an  inch 
thick  on  gauze.  It  is  kept  rolled  up  in  wet  flannel  and  an  impervious 
covering,  like  table  oil-cloth  or  rubber,  to  prevent  drying.  Before 
using,  the  roll  of  clay  and  flannel  is  dipped  into  very  hot  water  until 
warmed  throughout.  Then  it  is  fitted  to  the  abdomen,  with  the  metal 
plate  that  backs  it  made  fast,  and  the  cord  securely  tightened  at  the 
binding-post.  The  internal  electrode  is  a  gold,  platinum,  or  a  cheaper 
(Gunning)  sound  insulated  to  within  a  short  distance  of  its  point, 
which  is  inserted,  if  possible,  into  the  uterine  canal.  Otherwise  a 
needle,  insulated  within  a  quarter  of  an  inch  of  its  point,  is  pushed 
into  the  tumor.  All  connections  being  found  tight,  the  current  is 
slowly  turned  on,  stopping  whenever  the  patient  complains,  and  con- 
tinues five  minutes,  using  50  to  100  milliamperes  at  first,  later  rising 
to  200  or  250.  Any  break  in  the  circuit  would  give  a  fierce  shock. 
The  process  is  repeated  two  or  three  times  a  wTeek,  and  then  once  a 
week  from  six  to  nine  months.  When  hsemorrhage  is  to  be  checked, 
Apostoli  injects  the  uterine  cavity  full  of  gelosin,  into  which  the  elec- 
trode is  passed.  This  is  a  mucilaginous  paste  made  of  a  Japanese  sea- 
weed, easily  made  aseptic,  and  ensures  a  uniform  cauterization  of  the 
mucous  membrane.  The  intra-uterine  bipolar  electrode  of  Apostoli 
avoids  the  use  of  wet  clay  on  the  abdomen. 

Operations. — Skene,  Keith,  Schroeder,  and  Wmckel  give  very  sol- 
emn warning  against  the  recent  infatuation  for  operation.  They  insist 
that  in  this  self-limited  disease,  that  rather  torments  than  kills,  every 
other  means  demands  trial,  and  that  only  where  haemorrhages  are 
uncontrollable,  the  progress  rapid,  with  cystic  or  suppurative  changes, 
the  health  mined  or  life  endangered,  can  an  abdominal  operation  be 
justified  as  long  as  the  mortality  in  the  hands  of  the  famous  operators 
runs  as  high  as  il  now  does,  20  per  cent.,'  even  though,  very  rarely,  a 
surgeon  like  Keith  may  go  down  to  8  per  cent. 

1  Pozzi,  Gynecologic,  Paris,  1890. 
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The  more  important  methods  are  merely  mentioned: 

1.  Fibroid  polypi.  These  are  removed  by  ecraseur  or  scissors,  orr 
when  too  large,  cut  away  piecemeal  until  the  pedicle  is  accessible. 

2.  Cervical,  submucous,  and  intramural  fibroids  are  sometimes 
removed  through  the  vagina  by  enucleation. 

3.  Larger,  higher,  and  subperitoneal  tumors  are  removed  by  lapa- 
rotomy, with  or  without  removal  of  the  entire  uterus. 

4.  Removal  of  ovaries  to  produce  an  artificial  menopause. 

Cancer  op  the  Uterus. 

Our  resources  in  carcinoma  and  sarcoma  are  almost  entirely  surgi- 
cal, although  condurango,  Chian  turpentine,  and  alveloz  have  been 
extolled  as  cures  and  discarded  or  discredited.  Brief  mention  of  the 
procedures  chiefly  trusted  is  all  that  the  scope  of  this  work  allows : 

(a)  Where  the  cervix  only  is  involved  : 

1.  Removal  of  all  diseased  tissues  by  the  cutting  curette,  followed 
by  zinc  chloride  or  the  cautery  for  the  earliest  cases,  chiefly  when  the 
canal  only  is  affected. 

2.  High  amputation  by  the  knife,  followed  by  the  cautery  (Schroe- 
der). 

3.  Amputation  by  galvano-cautery  (Byrne). 

The  first  is  usually  insufficient ;  the  two  latter  score  many  cures  if 
done  before  the  disease  is  advanced  beyond  removable  tissue  (Byrne,  53 
per  cent,  exempt  over  two  years). 

(6)  Where  the  body  of  the  uterus  is  attacked,  but  the  disease  is 
restricted  to  the  uterus,  the  organ  being  freely  movable  and  without 
suspicious  infiltrations  or  glandular  enlargements  in  its  neighborhood : 

1.  Extirpation  by  laparotomy  (Freund's  operation)  is  unjustifiable, 
because  of  the  mortality,  over  70  per  cent.,  and  the  frequency  of 
recurrences. 

2.  Vaginal  extirpation.  The  mortality  has  been  high,  26  per  cent., 
but  is  lowering  considerably.  Immunity  after  two  years  in  from  20  to 
33  per  cent,  are  the  most  brilliant  reports  in  the  hands  of  the  best 
operators. 

3.  The  galvano-cautery  (Byrne),  35  per  cent,  immunity  over  two 
years,  the  safest  and  most  remarkable  showing  yet. 

(c)  Where  the  disease  involves  tissues  outside  of  the  uterus  opera- 
tion is  unjustifiable,  and  we  may  only  resort  to  symptomatic  treatment : 

1.  Temporarily  to  improve  the  condition  of  the  affected  surface. 
While  the  curette  and  the  galvano-cautery  probably  take  first  rank  for 
this  purpose,  nitric  and  chromic  acids  and  zinc  Chloride  (saturated  solu- 
tion) have  been  used,  and,  more  recently,  milk  of  alveloz.  No  cure  can 
be  expected  from  the  last  over-praised  drug,  but  there  is  satisfactory  tes- 
timony to  its  effect  in  a  certain  number  of  cases  of  spongy,  easily  disin- 
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fcegrated  cervices  in  producing  a  healthy-looking  surface  and  diminishing 
the  discharge.1  It  is  applied  with  a  soft  brush  to  the  previously  dried 
surface;  covered  with  cotton  and  rubber  tissue.  A.-  with  other  caustics, 
the  vagina  requires  most  careful  protection.  Alveloz  is  said  to  be  less 
painful  than  the  other  caustics. 

2.  To  relieve  pain.  Opium  or  morphine  by  vaginal  or  rectal  sup- 
pository, by  hypodermic  injection,  or  by  the  mouth  is  given  in  suffi- 
cient closes  to  render  the  patient  comfortable,  and  given  to  the  extent  of 
forming  the  opium  habit  if  necessary.  Codeine,  \,  J,  or  1  grain,  may 
be  tried  at  first,  and  chloral,  cannabis  indica,  or  bromide  may  assist  the 
action  of  the  opium  group.  It  is  well  sometimes  to  change  from  one  to 
another  of  the  various  ways  of  giving  opium. 

3.  To  check  haemorrhage.  Very  hot  injections — 110°  to  120°  F. — 
vinegar  injections,  or  applications  of  perchloride  of  iron  to  the  bleeding 
surfaces,  or  the  tampon,  will  arrest  moderate  bleeding.  When  it  is  pro- 
fuse and  otherwise  uncontrollable  the  softened  tissue  must  be  curetted 
away  with  the  sharp  instrument,  and  the  considerable  haemorrhage  that 
usually  follows  must  be  checked  by  the  cautery. 

4.  To  remove  the  fcetor  of  the  discharge.  Vaginal  injections  of 
permanganate-of-potassium  solution  of  the  color  of  port  wine,  or  solu- 
tion of  chlorinated  soda  or  potash  1  to  10,  are  usually  efficient.  Iodo- 
form tampons  are  objectionable  in  odor.  Hot  douches  of  zinc  sulphate 
or  alum,  1  drachm  to  the  pint,  diminish  the  amount  of  the  flow. 

5.  To  improve  the  general  condition.  Relief  of  vomiting  or  pain, 
forced  nutrition,  wine,  tonics,  and  careful  regulation  of  the  bowels  by 
enemata  or  mild  laxatives,  require  special  mention. 

1  Hunter,  Med.  Rec,  July  11,  1887. 


AMENORRHEA,  DYSMENORRHEA,  MENOR- 
RHAGIA, AND  STERILITY. 

By  HUNTER  ROBB,  M.  D. 


AMENORRHCEA. 

Amenoerhcea  is  an  absence  of  the  periodical  monthly  flow  in  a 
woman  during  the  menstrual  period  of  life,  due  to  whatever  cause. 
"  Physiological  amenorrhoea "  is  a  term  applied  to  the  cessation  of 
menstruation  during  pregnancy  and  lactation.  The  term  anienor- 
rhoea  is  also  employed  when  there  is  a  failure  of  the  menstrual 
secretions  to  escape  externally,  as  in  the  case  of  retention  in  the 
uterus  or  in  the  uterus  and  vagina.  These  cases  are  designated  hsema- 
tometra  and  hseniatokolpos. 

The  term  "amenorrhoea"  was  accepted  at  one  time  by  the  profes- 
sion as  the  name  of  a  specific  disease.  Popularly,  and  by  a  large  part 
of  the  medical  profession,  absence  of  menstruation  is  looked  upon  even 
to-day  as  a  specific,  well-defined  disease.  The  more  advanced  members 
of  the  profession,  however,  now  recognize  under  this  heading  a  symp- 
tom common  to  a  variety  of  diseases,  classified  and  properly  treated 
according  to  their  varying  causes,  which  are — 

A.  Defective  development  of  the  generative  organs  ; 

B.  Mechanical  obstructions  due  to — 

(a)  Congenital  occlusion  of  the  cervix  and  vagina ; 
(6)  Acquired  occlusions  of  the  cervix  or  vagina ; 

C.  Constitutional  diseases,  -such  as  chlorosis,  phthisis,  malaria, 
syphilis,  insanity,  etc.; 

D.  Amenorrhoea  due  to  diseases  of  the  Fallopian  tubes  and  ovaries. 
A.  Defective  Development  of  the  Generative  Organs. — Cases 

of  this  character  are  rare.  Treatment  should  first  be  directed  to  the 
general  hygienic  condition  of  the  patient  and  .systematic!  muscular  ex- 
ercise enjoined.  Massage  of  the  abdominal  walls,  and  in  exceptional 
cases  of  the  uterus  and  its  appendages,  is  of  value.  Electricity  to  the 
uterus  and  abdomen  maybe  used  to  stimulate  the  circulation  of  the 
pelvic  organs;'  Churchill's  tincture  of  iodine,  applied  to  the  cervix  and 
vault  of  the  vagina  every  two  or  three  days,  followed  with  a  50  per 
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cent,  o.ttou  boro-glyceride  tampon  ;  douches  of  warm  water  at  a  tem- 
perature of  112°  F.j  1  litre  (1  quart)  may  be  given  night  and  morn- 
ing slowly  injected.  This  local  treatment  may  be  combined  with  the 
internal  administration  of  arsenic  or  quinine,  and  laxatives  for  intes- 
tinal inactivity  should  be  given. 

The  object  of  this  treatment  is  thus  twofold  in  cases  of  markedly 
under-developed  organs  by  exercise,  etc. :  to  divert  the  attention  of  the 
nerves  and  relieve  the  molimina,  although  no  hope  can  ever  be  enter- 
tained of  establishing  the  absent  function.  Where  the  organs  have 
stopped  but  little  short  of  complete  development  the  treatment  may 
bring  about  a  normal  regular  menstruation.  In  case  of  infantile  or 
rudimentary  organs  no  treatment  should  be  undertaken. 

B.  Mechanical  Obstructions  due  to  (a)  Congenital  occlusion  of  the 
cervix  and  vagina ;  (b)  Acquired  occlusion  of  the  cervix  or  vagina. 

(a)  Congenital  occlusion  of  the  cervix  or  vagina  is  among  the 
rarer  causes  of  amenorrhcea. 

When  the  cervix  is  closed,  thoroughly  cleanse  the  vagina  with  soap 
and  water,  and  irrigate  with  a  1  :  3000  aqueous  solution  of  bichloride  of 
mercury  at  a  temperature  of  100°  to  110°  F.,  i  litre  (1  pint),  following 
this  with  warm  distilled  water ;  then  expose  the  cervix  by  catching  it  with 
a  tenaculum  or  a  pair  of  light  bullet  forceps,  while  the  posterior  vagi- 
nal wall  is  depressed  by  a  Simon's  or  Sims's  speculum.    (See  Fig.  74.) 


Fig.  74. 


Short  Bullet  Forceps  for  holding  cervix  uteri. 


The  attempted  introduction  of  a  uterine  sound  through  the  cervix 
will  at  times  be  sufficient  to  break  through  the  occlusion  and  at 
once  allow  the  escape  of  the  accumulated  fluids.  If  a  dense  mem- 
branous tissue  occludes  the  cervix,  use  a  spear-pointed  tenaculum  or 
a  delieate-bladed  scalpel  to  perforate  the  membi*ane,  controlling  its 
movements  by  a  finger  within  the  rectum.  After  this  complete 
the  dilatation  by  introducing  a  graduated  sound  or  a  Hegar  dilator 
(Fig.  75). 

If  the  vagina  is  closed  by  an  imperforate  hymen,  it  is  best  punc- 
tured through  the  central  portion,  and  then  made  sufficiently  large  by 
an  aseptic  finger  or  by  the  dilator  to  allow  any  accumulated  menstrual 
fluid  to  escape.  This  operation  is  better  performed  under  general 
anaesthesia:  however,  it  can  be  safely  undertaken  by  the  local  ana-- 
Vol.  nr.— so 
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thetic  action  of  a  10  per  cent,  solution  of  cocaine  given  hypodermi- 
cally.    The  perforation  of  the  hymen  or  any  other  membrane  closing 


Fig.  75. 


Hegar's  Uterine  Dilator. 

the  vagina  may  also  be  accomplished  by  the  use  of  Paquelin's  cautery. 
This  is  not  to  be  .recommended  so  highly  as  the  knife,  as  it  may  leave 
a  sloughing  surface.  It  is  of  the  highest  importance  to  avoid  second- 
ary infection  in  these  cases,  which  is  likely  to  prove  fatal.  Avoid 
this  by  performing  the  operation  in  as  aseptic  a  manner  as  possible, 
and  afterward  guard  the  vaginal  entrance  by  frequent  applications  of 
a  powder  of  iodoform  and  boric  acid  (1  :  7)  and  a  vulvar  pad  con- 
sisting of  a  10  per  cent,  iodoform  or  a  1  per  cent,  permauganate-of- 
potassium  gauze,  against  which  a  layer  of  sterilized  absorbent  cotton 
is  placed.  This  dressing  is  held  in  position  by  a  well-fitting  T- 
bandage. 

(6)  Acquired  atresia?  due  to  traumatism  can  only  be  relieved  by 
operative  measures,  cutting  bands,  stretching  and  dilating  the  parts. 
The  dilator  and  currette  are  most  valuable  in  atresia  due  to  cancer 
of  the  cervix  uteri. 

C.  Constitutional  Diseases,  such  as  Chlorosis,  Phthisis,  Mala- 
ria, Syphilis,  etc. 

Chlorosis. — The  treatment  of  amenorrhoea  here  is  the  treatment  of 
the  disease  chlorosis.  Systematized  hygienic  regulation  of  the  bodily 
functions  is  necessary.  The  internal  administration  of  iron  is  useful, 
in  the  form  of  the  tincture  of  the  chloride,  2  drops  three  times  a  day, 
increasing  a  drop  a  day  at  each  dose  until  5  or  6  drops  are  taken  each 
time.  Basham's  mixture,  in  doses  of  2  to  4  tea-spoonfuls  three  times 
a  day,  or  Bland's  pills,  5  grains  three  times  a  day  for  long  periods  of 
time,  are  especially  valuable.  The  question  of  the  tolerance  of  the 
administration  of  iron  should  be  decided  by  its  action  upon  the  diges- 
tive organs.  The  preparations  of  arsenic  are  of  great  value  :  Fowler's 
solution  in  doses  of  3  to  6  drops,  when  tolerated,  three  times  daily  ;  the 
solution  of  the  chloride  of  arsenic  is  also  of  value,  3  to  5  drops  three 
times  daily. 

Phthisis. — It  must  be  borne  in  mind  that  the  amenorrhoea  in 
phthisis  is  often  a  conservation  of  a  fluid  which  the  economy  can 
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but  ill  afford  to  spare.  The  treatment  ordinarily  carried  out  fqr 
phthisis  is  essential.  I  have  seen  a  case  progress  well  under  the 
local  stimulating  application  of  Churchill's  tincture  of  iodine  three 
times  a  week  to  the  endometrium,  and  packs  of  boro-glyceride  to 
the  vaginal  cul-de-sac  and  the  fornices. 

MALARIA. — Internally,  quinine,  arsenic,  and  preparations  of  iron 
should  be  given.  Iodine  (Churchill's  tincture)  should  be  applied  to. 
the  fundus,  and  the  vaginal  fornices  should  be  packed  with  boro- 
glyceride  tampons. 

Syphilis. — Mercury  and  iodide  of  potassium,  which  cure  the  syph- 
ilis, also  usually  cure  the  attendant  amenorrhcea. 

D.  Diseases  of  the  Tubes  and  Ovaries. — Churchill's  tincture 
of  iodine  should  be  applied  to  the  vaginal  fornices ;  or  nitrate  of 
silver,  20  grains  to  the  ounce :  after  applying  either  of  the  above, 
boric  acid  and  glycerin,  a  50  per  cent,  solution,  can  be  applied  by 
means  of  cotton  tampons  so  as  to  come  as  closely  in  contact  with  the 
diseased  structures  as  possible.  Douches  of  hot  water,  J  to  1  litre 
(1  pint  to  1  quart),  should  be  used  twice  daily  while  the  patient  is  in 
the  recumbent  position  ;  this  should  be  administered  slowly  ;  the  tem- 
perature should  not  be  above  108°  to  112°  F.  The  applications  may 
be  made  two  or  three  times  a  week  for  several  months  as  long  as  bene- 
fit is  derived ;  the  douches  are  best  continued  every  day  for  two  or 
three  weeks,  then  stopped  for  a  week,  beginning  again,  if  the  symp- 
tom is  still  unrelieved,  every  other  day  for  a  week.  After  this  the 
douche  may  be  given  daily  again  for  three  or  four  weeks.  If  benefit 
is  to  be  derived  from  this  treatment,  it  should  be  apparent  in  three  to 
four  months. 

In  these  affections  of  the  appendages  amenorrhcea  is  thus  sometimes 
noticed,  and  is  usually  transient.  If  associated  with  other  serious  symp- 
toms warranting  operation,  the  removal  of  the  diseased  tube  or  ovary 
will  at  times  have  the  effect  of  restoring  the  patient  to  health,  although 
of  course  establishing  a  permanent  amenorrhcea. 


DYSMENORRHEA. 

Dysmenorrhea  is  no  longer  considered  a  pathological  lesion  per 
se.  It  is  always  secondary  and  symptomatic  and  the  result  of  a  defi- 
nite cause.  Dysmenorrhoea  is  also  a  term  which  has  been,  and  unfurl  u- 
nately  is  still,  much  abused  by  the  profession,  and  long  lists  of  drugs  arc 
in  vogue  prescribed  for  dysrnenorrhoea  as  a  disease.  It  is,  however, 
essential  lor  us  to  treat  the  cause  of  the  dysmenorrhoea  if  we  are  to 
expect  beneficial  results.    Its  frequency  as  a  symptom  covers,  with 
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few  exceptions,  all  pelvic  disorders.  Few  women  are  free  from  some 
distress  at  the  time  of  their  menstrual  period,  bui  Blighl  discomfort  is 
□ot  classified  as  dysmenorrhea. 

We  will  consider  the  treatment  of  dysmenorrhcea  as  depending 
upon — (1)  Congenital  defects;  (2)  Mechanical  causes;  and  (3)  Diseases 
dI'  the  Fallopian  tubes  and  ovaries. 

(1)  Congenital  Defects. — An  undeveloped  condition  of  the  uterus, 
tubes,  or  ovaries  will  often  occasion  painful  menstruation.  Treatment 
of  this  is  a  hygienic  regime,  combined  with  the  administration  of  gen- 
eral tonics.  Exercise  in  the  open  air,  guided  by  the  effects  obtains  I. 
is  of  value.  The  use  of  internal  medication,  such  as  Fowler's  solution 
of  arsenic,  given  in  increasing  doses,  beginning  with  2  drops  and  add- 
ing 1  drop  to  each  dose  until  5  or  6  drops  are  taken  three  times  daily, 
is  also  advisable.  Correctives  should  be  used  for  any  dyspeptic  de- 
rangements, which  are  apt  to  be  intimately  associated  with  dysmen- 
orrhoea. 

(2)  Mechanical  Causes. — Retro-displacements  and  sharp  ante- 
flexions  of  the  uterus  are  the  most  fruitful  sources  of  dysmenorrhcea. 
The  treatment  is  necessarily  directed  to  the  employment  of  means  for 
relieving  the  malpositions,  as  by  a  well-fitting  pessary,  either  a  Smith- 
Hodge  or  rubber  ring-pessary  (Peaslee).  Ever  bear  in  mind  what  the 
pessary  is  to  accomplish.  It  is  of  the  greatest  importance  to  recognize 
the  position  which  the  uterus  occupies,  and  if  sharply  retroflexed  or 
anteflexed  the  malposition  must  first  be  corrected  before  introducing 
the  pessary  ;  also  before  applying  the  pessary  we  should  carefully  note 
the  condition  of  the  vagina  and  the  position  and  thickness  of  the  sym- 
physis pubis.  This  is  most  easily  accomplished  at  times  under  anaes- 
thesia, as  it  permits  free  and  unrestricted  manipulation,  which  is 
otherwise  often  impossible.  After  the  pessary  is  in  position  the 
patient  should  be  asked  to  bear  down  while  standing  upright,  and  thus 
ascertain  if  it  will  remain  in  position,  is  comfortable,  and  gives  the 
proper  support  to  the  uterus.  It  is  advisable  to  remove  the  pessary 
every  two  or  three  weeks,  as  it  thus  avoids  the  danger  of  ulcerating 
the  vaginal  walls  or  of  producing  any  irritating  action.  It  should 
also  be  thoroughly  cleansed  in  a  1  :  20  aqueous  solution  of  carbolic 
acid  and  dried;  the  vagina  also  should  be  cleansed  with  a  douche  of  a 
warm  1  per  cent,  aqueous  solution  of  carbolic  acid  and  dried  with  bits 
of*  absorbent  cotton.  The  pessary  may  then  be  introduced  at  once,  or, 
what  I  believe  to  be  a  still  better  plan,  not  until  two  days  have  elapsed, 
allowing  the  vaginal  walls  to  regain  their  tonicity.  If  this  latter  pro- 
cedure is  adopted,  the  uterus  in  the  meantime  can  be  supported  by  a 
well-applied  boro-glycerin  tampon;  this  also  is  of  advantage,  as  the 
parts  do  not  become  so  dependent  upon  the  pessary,  and  therefore  it  docs 
not  become  altogether  impossible  for  the  patient  ultimately  to  dispense 
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with  the  artificial  support.  If  a  pessary  is  not  efficient,  local  treat- 
ment should  then  be  pursued  :  for  two  or  three  months  support  the 
uterus  by  tampons  made  of  absorbent  cotton.  Churchill's  tincture 
of  iodine  may  be  applied  to  the  vaginal  fornices  every  two  or  three 
days,  and  tampons  of  absorbent  cotton,  moistened  with  a  50  per  cent, 
boro-glycerin  solution,  placed  on  either  side  of  and  above  or  beneath 
the  central  portion  of  the  cervix,  filling  up  the  fornices,  and  another 
tampon  of  cotton  wool  immediately  in  front  of  the  cervix  to  give 
elastic  support.  To  perform  the  above  manoeuvre  with  facility  is 
not  an  indifferent  accomplishment.  It  is  easily  executed  if  the 
anterior  lip  of  the  cervix  is  fixed  with  a  curve-pointed  tenacu- 
lum or,  still  better,  with  a  pair  of  bullet  forceps :  first  introduce 
the  index  finger  of  the  left  hand  within  the  vagina  to  ascertain  the 
position  of  the  cervix,  and  then,  passing  the  forceps  flatwise  along 
the  side  or  palmar  surface  of  the  index  finger,  the  anterior  lip  is 
easily  caught  and  readily  exposed  to  view  by  retracting  the  poste- 
rior vaginal  wall  with  a  Simon's  or  Sims's  speculum.  The  tampons 
employed  may  be  spread  with  various  antiseptics  or  astringents,  such 
as  1  :  7  iodoform  and  boric  acid,  pure  iodoform  powder,  powdered 

Fig.  76. 


Anterior  Surface  of  Tampon,  spread  open  to  receive  medicated  solution 


:,,"m  boric  acid,  equal  parts  or  separately.  If  the  tampons  are 
carefully  and  intelligently  applied,  they  will  not  produce  any  discom- 
fort.   The  smaller-sized  tampons  are  more  easily  placed  in  position, 
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and  they  must  be  firmly  packed  around  the  cervix  to  obtain  any  sup- 
porting effect.  They  are  most  conveniently  made  in  two  sizes,  as  fol- 
lows :  Take  a  single  layer  of  absorbent  cotton,  12  cm.  long  and  9  cm. 
wide,  and  fold  this  once  lengthwise,  so  that  the  thickness  of  the  cotton 

thus  doubled  will  be  2  em. ; 
then  w  ith  a  thread  or  bil  of 
string  encircle  the  crease  made 
by  the  folding  of  the  cotton  ; 
this  is  then  tied  by  either  a 
single  thread  with  a  plain 
knot  or  a  double  thread  with 
a  slip  noose,  making  the 
length  of  the  string  about  14 
cm.  from  the  knot.  This 
length  allows  the  easy  re- 
moval of  the  tampon.  The 
tampon  is  then  trimmed  with 
scissors,  forming  a  circular 
disk.  (See  Figs.  76,  77,  78,  and  79.)  For  the  smaller  size  a  piece  of 
cotton  9  cm.  long  and  6  cm.  wide  is  used;  this  is  folded  and  made  in 
the  same  manner  as  the  larger  size.    Tampons  made  in  this  manner 


Fig.  78.  Fig.  79. 


The  Tampon  Closed  and  Ready  for  Insertion.  The  Round  Wool  Elastic  Tampon. 

can  be  easily  separated,  allowing  any  dressing  that  may  be  desired  to 
be  spread  between  the  layers  of  the  cotton,  and  then  folded  together. 
The  cotton-wool  or  lamb's- wool  tampons  are  made  by  twisting  a  piece 
of  wool  30  cm.  long  and  3  cm.  wide  around  three  fingers,  so  as  to  form 
a  loop;  this  is  then  tied  around  the  loop  al  one  end  with  a  piece  of 


Fig.  77. 


Same  as  Fig.  76,  side  view. 
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thread,  in  the  same  manner  and  length  as  used  with  the  tampons  made 
of  absorbent  cotton.  The  wool  is  then  separated,  so  as  to  spread  it  out 
and  obtain  the  full  benefit  of  its  elastic  qualities. 

Tampons  should  be  removed  after  twenty-four  hours  and  the  vagina 
thoroughly  douched  with  1  litre  (1  quart)  of  water  as  warm  as  can  be 
borne.  The  douche  should  be  slowly  injected  while  in  the  recumbent 
position,  either  by  a  fountain  or  Davidson's  syringe.    The  application 

Fig.  80. 


Improved  Uterine  Dilator,  without  rachet,  spring  detachable. 


and  tampon  should  be  made  every  second  or  third  day,  and  at  the  end 
of  three  weeks  it  is  advisable  to  discontinue,  thereby  avoiding  any  ill 
effects  from  counter-irritation. 

Dysmenorrhoea  persisting  from  displacements  of  the  uterus  can  be 

Fig.  81. 


Catching  the  Cervix  for  Dilatation  and  Curetting.  Below,  the  writer's  speculum  retracting  the 
posterior  vaginal  wall:  retractors  in  each  side:  above,  bullet  forceps  grasping  anterior  lip 
of  cervix  and  holding  the  uterus  artificially  displaced  downward  at  the  vaginal  outlet  pre- 
paratory to  dilatation. 

relieved  only  by  operative  measures;  by  carefully  dilating  the  cervix 
with  a  modified  Ellinger's  dilator,  or  by  gently  opening  the  entire 
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Fig.  82. 


The  First  Step  in  the  Dilatation  of  the  Cervical  Canal.   Lateral  separation  of  the  lips  with  the 

modified  dilator. 


Fig.  83. 


The  Next  Step  in  the  Dilatation.  The  dilator  is  now  expanding  the  cervical  canal  In  a  direc- 
tion halfway  between  the  vertical  and  the  transverse  axis. 
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Fig.  84. 


A.  Further  Step  in  the  Dilatation  of  the  Cervix,  held  as  described.  The  dilator  is  now  engaged 
in  expanding  the  cervical  canal  in  an  antero-posterior  direction.  Assistant's  hand  above 
holds  the  bullet  forceps.  The  buttocks  are  shown  resting  on  Kelly's  perineal  drainage-pad. 
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cervical  canal  by  equable  all-around  dilatation,  as  if  dilating  the  finger 
of  a  glove,  as  taught  by  Dr.  H.  A.  Kelly.  (See  Figs.  80,  81,  82,  83,  84, 
and  85).  This  is  frequently  followed  by  the  most  gratifying  results, 
and  often  for  many  months  afterward  allows  the  woman  comfort,  doing 
away  altogether  with  the  necessity  for  other  treatment,  if  dilatation 
is  gently  and  aseptically  performed,  it  does  not  produce  unfavorable 
sequelae.  It  should  never  be  attempted  unless  under  the  strictesi 
aseptic  and  antiseptic  surroundings,  observing  consistently  every  pre- 
caution in  our  technique.  Kapid  dilatation  in  one  direction  is  objec- 
tionable, as  it  may  produce  an  extensive  laceration,  which  may  sub- 
sequently become  infected.  A  cervix  rapidly  dilated  is  apt  to  be  fol- 
lowed by  the  formation  of  scar-tissue  in  the  angle  of  the  laceration. 

Thoroughly  anaesthetize  the  patient,  as  it  permits  of  quicker  and 
more  satisfactory  work,  and  in  addition  it  enables  us  to  discover  the 
existence  of  adherent  lateral  structures  and  thus  avoid  danger.  Sponge 
tents  for  dilating  the  cervix  are  not  to  be  recommended,  as  they  are 
painful,  slow,  and  not  efficient ;  also  the  aseptic  technique  is  not  nearly 
so  well  maintained  as  with  the  use  of  the  dilator. 

Diseases  of  the  Tubes  and  Ovaries. — Dysmenorrhea  is  a  most 
constant  symptom  with  pathological  changes  in  the  Fallopian  tubes 
and  ovaries.  It  is  relieved  by  restoring  the  diseased  structures  to  their 
normal  condition.  If  produced  by  slightly  adherent  tubes  and  ovaries, 
benefit  is  often  obtained  by  Churchill's  tincture  of  iodine  applied  to 
the  vault  of  the  vagina,  or  externally  applications  of  the  same  or  of 
cautharidal  collodion  to  the  abdominal  wall  over  the  ovarian  regions. 

Douches  once  or  twice  daily  of  water  as  warm  as  can  be  borne,  and 
continued  for  periods  of  two  weeks,  will  also  often  relieve  the  dys- 
menorrhea as  a  result  of  adherent  lateral  structures.  These  measures 
are,  however,  only,  at  the  best,  temporizing  in  character,  and  in  rare 
instances  they  procure  permanent  beneficial  results.  To  be  absolutely 
certain  that  the  dysmenorrhea  is  dependent  upon  lateral  diseases  we 
must  carefully  examine  these  structures  under  anaesthesia. 

Marked  pathological  conditions  of  the  tubes  and  ovaries  generally 
produce  aggravated  forms  of  dysmenorrhea.  The  cure  is  to  be  found 
only  in  radical  operative  measures — i.  e.  removal  of  the  diseased  struc- 
tures. 

The  internal  administration  of  drugs  for  dysmenorrhea  produces  in 
the  vast  majority  of  instances  but  palliative  results.  At  times  mor- 
phine in  some  form  is  necessary.  Unfortunately,  this  measure  is  too 
often  and  too  quickly  resorted  to,  both  by  the  general  practitioner  and 
the  specialist.  It  is  a  most  pernicious  habit,  and  is  to  be  strongly  con- 
demned. Patients  soon  learn  to  depend  upon  the  anodyne,  and  before 
the  attendant  or  patient  is  aware  of  it  the  morphine  habit  is  established, 
and  their  condition  soon  becomes  wretched  indeed.     Never  administer 
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morphine  except  in  the  most  urgent  instances.  If  a  patient  presents 
herself  suffering  so  acutely  that  morphine  alone  affords  relief,  imme- 
diately examine  under  anaesthesia,  and  if  a  lesion  exists  sufficient  to 
produce  pain,  cautiously  administer  the  drug  from  time  to  time  until 
the  cause  is  removed.  This  procedure,  I  am  sure,  will  prevent  many 
a  neurasthenic  becoming  a  victim  to  the  use  of  morphine.  I  have 
seen  a  patient  suffering  with  the  most  excruciating  pains  at  her  men- 
strual period  due  entirely  to  serious  pelvic  lesions.  She  had  been 
treated  for  hysteria  and  other  obscure  troubles,  and  could  only  be 
relieved  by  the  hypodermic  use  of  large  quantities  of  morphine. 
This  plan  of  treatment  was  continued  for  many  months.  Examina- 
tion under  anaesthesia  demonstrated  a  marked  tubo-ovarian  abscess 
on  one  side  which  had  not  been  previously  discovered.  Relief  fol- 
lowed the  removal  of  a  large  pyosalpinx  by  abdominal  section. 

If  drugs  are  employed,  it  is  safer  to  rely  upon  external  applications  : 
a  large  turpentine  stupe  over  the  lower  zone  of  the  abdomen  and  across 
the  small  of  the  back  for  twenty  minutes  at  a  time,  followed  by  hot 
moistened  cloths  or  flaxseed  poultices  every  half  hour  until  relieved, 
and  at  times  dry  cupping  across  the  back  and  lower  zone  of  the 
abdomen,  are  of  service.  If  an  hysterical  tendency  exists,  it  is  often 
of  value  to  employ  with  the  external  applications  of  heat  bromide  of 
potassium  or  sodium,  10  to  20  grains,  every  two  or  three  hours ;  also 
Hoffman's  anodyne,  20  to  30  drops  every  hour  for  two  or  three  hours 
in  a  drachm  of  cold  water ;  tincture  of  capsicum,  1  to  2  drops  in  1 
drachm  of  warm  water  every  half  hour,  to  be  repeated.  All  these 
measures  can  be  adopted  as  a  routine  practice  until  the  cause  is 
removed. 


MENORRHAGIA  AND  METRORRHAGIA. 

Haemorrhage  from  the  uterus  is  a  frequent  symptom  of  a  variety 
of  uterine  diseases.  It  is  of  the  utmost  importance  that  we  should 
adopt  a  simple  classification  of  the  causes,  and  on  this  basis  treat  it 
from  a  practical  and  rational  standpoint. 

Haemorrhage  may  occur  at  any  period  of  a  woman's  existence  from 
childhood  to  old  age.  Owing  to  its  serious  consequences  if  neglected, 
each  case  must  be  subjected  to  intelligent  analysis  and  to  active 
treatment. 

I  Bhall  divide  the  causes  into — 

1.  Extra  -uteri  x  e,  and  2.  Intua-ttkkixe. 
I.  Extra-uterine. 

(a)  Certain  dyscrasias — as  anaemia,  etc. 
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(b)  Plethora. 

(c)  Diseases  of  the  heart  and  portal  circulation. 

(</)  Tubal  and  ovarian  inflammatory  diseases — viz.  hsematosalpinx. 
II.  Intra-uterine. 

(a)  Recent  laceration  of  the  cervix  uteri. 

(b)  Polypi. 

(c)  Myomatous  tumors. 

((?)  Cancer  of  the  uterus  and  cervix, 
(e)  Retroflexed,  subinvoluted  uterus. 
(/)  Abortion. 

I.  Extra-uterine  Causes,  (a)  Certain  Dyscrasias — Anaemia, 
etc. — Anaemia. — Menorrhagia  or  metrorrhagia  in  the  anaemic  seems 
to  be  due  to  lax  fibre,  and  is  best  treated  by  a  well-regulated  hygienic 
regime.  In  advising  exercise  over-indulgence  should  be  carefully 
avoided;  short  walks,  however,  or  drives  in  the  open  air,  or  gym- 
nastics with  weights  and  dumb-bells,  are  beneficial.  Massage  and 
electricity  applied  to  the  lower  abdominal  walls,  with  well-regulated 
intestinal  action  and  the  internal  administration  of  arsenic  (Fowler's 
solution),  quinine,  and  small  doses  of  iron  (Blaud's  pills),  2  to  5  grains 
three  times  daily,  almost  always  will  meet  with  success. 

(6)  Plethora. — This  is  at  times  an  obstinate  cause  of  uterine 
haemorrhage,  generally  most  pronounced  during  the  menstrual  period, 
but  it  may  continue  for  days  between.  Measures  that  prevent  active 
blood-  and  tissue-formation  are  of  service.  The  diet  should  be  re- 
stricted. Salines  are  of  value,  such  as  Rochelle  or  Epsom  salts,  if  the 
precaution  is  observed,  however,  not  to  produce  any  intestinal  irrita- 
tion. Bloodletting  from  the  cervix  with  the  spear-pointed  or  knife- 
bladed  tenaculum  (Figs.  86  and  87) ;  numerous  punctures  should  be 


Fig.  86. 


Spear-pointed  and  Knife-bladed  Tenaculum,  for  depletion  of  the  cervix. 


made  in  the  cervical  lips,  grasping  the  cervix  with  a  tenaculum  or 
bullet  forceps,  and  then  plunging  the  depleting  instrument  well  into 
the  tissues,  allowing  one  or  two  ounces  of  blood  to  discharge.  This 
local  depletion  relieves  the  plethoric  systemic  disturbance.  It  also  will 
at  times  sufficiently  relieve  the  uterine  congestion  to  check  the  hemor- 
rhagic discharge.  These  depletory  applications  may  be  made  two  or 
three  times  monthly  between  the  periods,  guided  by  the  effects  pro- 
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duced.  It  is  advisable,  if  an  excessive  flow  occurs  subsequent  to 
puncturing,  to  apply  tampons  of  absorbent  cotton  saturated  with  a 
50  per  cent,  solution  of  boric  acid  and  glycerin,  to  be  removed  after 
twenty-four  hours. 

(c)  Diseases  of  the  Heart  and  backing  up  of  the  Portal 
Circulation,  and  obstructions  to  the  return  of  blood,  such  as  may  be 
caused  by  displacements  of  the  uterus  or  thickened  inflammatory  bands 
or  bv  tumors,  act  by  producing  a  congested  uterus,  and  uterine  haemor- 
rhage results. 

The  therapeutics  of  such  forms  of  menorrhagia  or  metrorrhagia 
must  be  directed  primarily  to  the  diseased  organ.  The  heart  may 
require  such  tonics  as  digitalis,  strophanthus,  nitro-glycerin,  and 
various  alcoholic  stimulants.  If  due  to  portal  obstruction,  relief 
may  only  be  expected  by  correcting  the  determining  cause. 

(d)  Tubal  and  Ovarian  Inflammatory  Diseases. — viz.  He- 
matosalpinx.— Uterine  haemorrhage  occurring  from  any  of  these 
causes,  singly  or  in  combination,  may  often  be  cured  by  local  applica- 
tions to  the  uterine  cavity,  such  as  carbolic  acid,  1  :  40  or  1  : 50,  thor- 
oughly swabbing  out  the  uterus,  or  applications  of  nitrate  of  silver  in 
strength  of  1 : 40  or  stronger. 

Electricity  has  been  used  with  much  reported  success  in  this  form 
of  uterine  haemorrhage,  but,  like  local  applications,  it  is  of  limited 
utility  if  the  inflammatory  lesions  are  marked,  and  under  the  worst 
circumstances  a  permanent  result  can  only  be  obtained  by  the  removal 
of  the  offending  appendages. 

II.  Intra-uterine  Causes. — (a)  Recent  Laceration  of  the 
Cervix  Uteri  is  frequently  the  cause  of  a  prolonged  continuous 
bloody  discharge.  This  should  be  treated  either  by  immediately  sutur- 
ing the  torn  lips,  or,  if  this  is  impracticable,  by  the  local  application 
of  astringents.  The  use  of  powdered  alum  in  the  proportion  of  1  or  2 
drachms  to  a  litre  (1  quart)  of  hot  water  is  often  sufficient  to  control  the 
haemorrhage.  If,  however,  this  does  not  suffice,  a  tampon  may  be  used 
of  powdered  alum  or  tannic  acid,  separately  or  in  combination  with  equal 
parts  of  powdered  boric  acid.  To  apply  this  spread  2  or  3  drachms  of 
the  powder  on  a  strip  of  iodoform  gauze  held  on  the  palmar  surface 

Fig.  88. 


^   

 "  Uiri-fz.  v  sons.  Prt-L>\.  _# 

Kelly's  Vaginal  Cotton-packer. 

of  the  extended  hand  ;  with  the  packer  (Fig.  88)  place  that  portion 
of  the  gauze  nearest  the  tips  of  the  fingers  beneath  the  posterior  cer- 
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vical  lip,  the  middle  portion  of  the  gauze  containing  the  greater  part 
of  the  powder  immediately  over  the  external  os,  and  the  remaining 
portion  above  the  anterior  cervical  lip ;  this  must  be  firmly  and  snugly 
placed  in  position.  Externally  to  the  gauze  a  tampon  of  absorbent  cot- 
ton is  placed.  The  gauze  and  cotton  should  nut  be  allowed  to  remain 
in  the  vagina  longer  than  twelve  or  twenty-four  hours.  Aiter  removal 
a  douche  of  warm  1  per  cent,  aqueous  carbolic  solution  should  be 
given. 

(b)  Polypi. — These  should  be  removed  either  with  the  ecraseur, 
galvanic  cautery,  or  by  twisting  them  off  with  the  polypus  forceps. 
If  the  polypus  is  small,  the  bleeding  may  be  temporarily  checked  by 
the  application  of  Churchill's  tincture  of  iodine  to  its  site.  Packing 
the  uterus  and  vagina  with  iodoform  and  permanganate  gauze  will  also 
stop  the  flow  of  blood.  Internal  haemostatics  are  rarely  of  value,  and 
are  mentioned  only  to  be  condemned. 

(c)  Myomatous  Tumors. — Haemorrhage  as  a  consequence  of  a 
myoma  of  the  uterus  is  best  controlled  by  the  enucleation  of  the  tumor. 
When  submucous  in  character  this  may  well  be  done  with  the  ecraseur 
or  knife  ;  when  interstitial,  the  haemorrhage  can  often  be  ciiecked  by 
a  judicious  curettement,  as  advised  by  some,  followed  by  an  application 
to  the  fundus  of  the  uterus  of  Churchill's  tincture  of  iodine  or  carbolic 
acid,  1  : 20  or  1  : 30. 

The  administration  of  fluid  extract  of  hydrastis  canadensis  in  10- 
drop  doses  every  three  hours,  increasing  to  every  two  hours,  will  often 
give  relief.  The  oil  of  erigeron  in  10-drop  doses  three  or  four  times 
daily  seems  also  in  some  instances  to  be  of  value  in  controlling  haem- 
orrhage caused  by  myomatous  growths  of  the  uterus.  I  have  seldom 
observed  anv  beneficial  results  follow  the  administration  of  ergot ;  it 
is,  however,  highly  endorsed  by  some  authorities.  The  extirpation  of 
the  Fallopian  tubes  and  ovaries  will  generally  produce  a  permanent 
cessation  of  the  haemorrhage. 

Hystero-myomectomy  must  be  resorted  to  at  times  on  account  of 
the  repeated  haemorrhages. 

(cZ)  Cancer  of  the  Uterus  and  Cervix. — The  necrotic  areas 
should  be  thoroughly  removed  with  the  dull  curette,  or  preferably 
with  the  finger-nail  and  finger,  and  Paquelin's  cautery  then  deeply 
and  carefully  applied  to  the  diseased  cervical  and  uterine  tissues. 
Applications  of  powdered  alum  and  boric  acid,  equal  parts;  pledgets 
of  cotton  can  be  saturated  with  a  50  per  cent,  solution  of  boro-glv- 
cerin,  and  then  thoroughly  incorporated  with  the  powdered  alum. 
This  can  be  applied  in  the  form  of  small  tampons  to  the  cavity  of 
(he  uterus  and  cervix,  with  a  cotton-wool  tampon  against  the  external 
os.  Powdered  tannic  and  gallic  acids  are  of  value.  If  the  haemor- 
rhage at  any  time  should  be  suddenly  profuse,  it  can  be  stopped  by 
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applying  Monsel's  solution  on  small  cotton  packs,  filling  the  uterus 
and  cervical  canal,  and  additional  pressure  maintained  by  a  vaginal 
tampon. 

(e)  Retroflexed  Subinvoeuted  Uterus. — Haemorrhage  aris- 
ing from  a  retroflexed  subinvoluted  uterus  is  treated  primarily  by  cor- 
recting  the  malposition  of  the  uterus.  Before  doing  this,  however,  it 
is  advisable  to  curette  the  uterus  to  relieve  the  engorged  vessels;  then 
tampons  of  absorbent  cotton  should  be  applied  in  the  vaginal  cul-de- 
sac  one  On  either  side,  and  another  immediately  beneath  the  central 
portion  of  the  posterior  cervical  lip  to  hold  the  uterus  in  position.  In 
some  cases  a  well-fitting  pessary  will  be  all  that  is  necessary. 

(/)  Abortion. — Incomplete  abortion  is  a  frequent  cause  of  haem- 
orrhage from  the  uterus.  Remove  the  retained  products  if  any  exist, 
This  can  almost  always  be  easily  performed  within  the  uterine  cavity 


Fig.  89. 


Sharp  Scoop  Curettes. 


by  the  finger  if  the  cervical  canal  is  sufficiently  dilated.  If  the  cervix 
is  not  enough  opened  to  allow  of  this,  it  should  then  be  dilated  as  pre- 
viously described,  and  the  uterine  cavity  curetted  with  a  sharp  curette 


Fig.  91. 


Sharp  Fenestrated  Curette. 


(Figs.  89,  90,  91  and  92).  At  times  portions  of  the  membrane  can  be 
felt  by  the  examining  finger,  and  twisted  off  by  the  finger  or  with  the 
polypus  forceps.  After  curetting  the  uterus  subsequent  to  an  incom- 
plete abortion  the  application  of  a  cotton  tampon  in  the  vaginal  cul-de- 
sac  may  be  sufficient  to  cause  the  organ  to  contract  and  stop  the  haem- 
orrhage. If  the  haemorrhage  continues,  use  vaginal  injections  of  water, 
as  hot  as  can  be  borne,  1  litre  (1  quart),  with  2  drachms  of  powdered 
alum  added,  every  three  or  four  hours.  Haemorrhage  persisting  after 
this  woidd  undoubtedly  require  the  uterus  to  be  curetted  again,  and 
this  may  be  necessary  even  a  third  or  fourth  time,  as  the  membranes 
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The  Proper  Method  of  holding  Sharp  Curette,  like  a  pen  gently  poised  in  the  fingers. 

are  often  so  tenacious  that  it  is  impossible  to  remove  them  all  at  one 
sitting;  I  have  met  with  such  cases  in  early  abortion. 


STERILITY. 

Sterility  is  a  condition  in  which  a  healthy  spermatozoon  fails  to 
reach  and  fertilize  a  healthy  ovum.  The  term  "  sterility "  naturally 
only  applies  to  a  man  or  woman  in  the  child-begetting  period  of  life — 
approximately  from  eighteen  to  forty  years  of  age  for  the  female. 

Conception  is  impossible  and  sterility  absolute  under  the  following 
circumstances  : 

1.  Where  the  male  produces  no  living  zoosperms ; 

2.  Where  the  female  produces  no  ova  ; 

3.  Where  there  is  atresia  of  the  female  genital  tract; 

4.  Where  practices  of  the  couple  interfere  with  conception,  as  in 
onanism  (not  masturbation)  and  the  use  of  the  condom. 

5.  Sterility  is  not  absolute,  but  probable  or  relative,  in  cases  of 
incomplete  coitus,  as  in  case  of  deficient  erection  and  penetration  of  the 
male ;  or, 

6.  AVhere  impediments  exist  to  the  congress  of  spermatozoon  and 
ovum — c  (/., 
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(a)  After  removal  of  uterus  -  and  Fallopian  tubes,  leaving  a  small 
fistulous  tract  in  the  abdominal  cavity; 
(6)  Tumors  of  the  uterus  (myomata) ; 

(c)  Cancer  of  the  uterus ; 

(d)  Various  diseases  of  the  Fallopian  tubes; 

(e)  Diseases  of  the  ovaries. 

1.  Where  the  male  produces  no  living  zoosperms:  Microscopic 
examination  of  the  ejaculated  fluid  should  be  made  to  determine  pos- 
it ively  this  condition.  The  treatment  is  stimulatory,  as  by  steel  sounds 
slowly  introduced  through  the  urethra  every  two  to  three  days,  grad- 
ually increasing  the  size  of  the  sound.  Kneading  the  testicles  and 
epididymis,  the  local  use  of  tincture  of  iodine  to  the  scrotum,  and 
electricity  may  increase  the  nutritive  function  of  the  seminal  tubule 
sufficiently  to  produce  living  zoosperms. 

2.  Where  the  female  produces  no  ova  :  Most  of  these  cases  are 
utterly  hopeless ;  all  measures  should  be  adopted  to  improve  the  gen- 
eral health.  Hygienic  regulations  must  be  systematically  carried  out 
— baths,  well-regulated  exercise,  suitable  foods,  and  massage  of  the 
abdominal  walls,  particularly  of  the  lower  abdominal  zone,  three  or 
four  times  weekly,  according  to  tolerance.  These  methods  of  treat- 
ment all  tend  to  quicken  the  circulation  and  to  stimulate  healthy  func- 
tion of  all  organs  of  the  body. 

3.  Where  there  is  atresia  of  the  female  genitals :  Many  cases  are 
hopeless.  Where  a  small  septum  separates  healthy  organs  dilatation 
should  be  resorted  to ;  this  is  more  satisfactorily  performed  under 
anaesthesia.  When  the  parts  are  entirely  closed  it  will  be  necessary  to 
create  a  new  canal ;  if  they  are  but  partially  closed,  dilatation  may  be 
performed  by  the  examining  finger  well  coated  with  vaseline,  or  with 
Hegar's  dilators,  beginning  with  the  small  sizes,  or  by  means  of  the 
larger-sized  corrugated  Ellinger's  dilators. 

4.  Where  practices  of  the  married  couple  interfere  with  conception, 
onanism  (not  masturbation),  the  use  of  the  condom  :  These  practices 
are  unquestionably  a  most  fruitful  source  of  sterility  in  a  large  per- 
centage of  cases.  Medicated  douches  immediately  following  intercourse, 
sponges  inserted  in  the  vagina  and  withdrawal,  play  an  important  part 
in  this  category.    The  treatment  is  the  cessation  of  the  practice. 

5.  Incomplete  coitus,  as  deficient  erection  and  penetration  by  the 
male :  Sterility  is  a  consequence  in  many  instances  of  the  above  cause. 
We  must  therefore  ever  bear  this  in  mind  in  treating  any  case.  There 
are  instances  on  record  where  the  wife  has  been  treated  for  a  long 
period  of  time,  and  the  cause  altogether  the  fault  of  the  husband,  who 
should  receive  the  treatment. 

6.  Where  impediments  exist  to  the  congress  of  spermatozoon  and 
ovum  :  Removal  of  the  uterus  and  Fallopian  tubes,  leaving  a  small 
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fistulous  tract  in  the  abdominal  cavity.  But  a  single  case  is  on  record, 
and  it  is  of  course  manifestly  impossible  for  such  an  extra-uterine  preg- 
nancy to  advance  to  a  natural  termination. 

7.  Cancer  of  the  cervix  and  uterus  :  But  few  cases  of  cancer  of  the 
cervix  and  uterus  become  pregnant.  Sterility  here  does  not  call  for 
treatment. 

Submucous  myomata  may  be  removed  with  the  ecraseur  or  by  split- 
ting the  capsule  of  the  tumor  and  thus  removing  the  growth.  Sub- 
peritoneal myomata,  and  interstitial  myomata  should  be  removed  by 
coeliotomy.  In  some  cases  interstitial  myomata  may  occupy  a  portion 
of  the  uterus  close  to  the  internal  mucosa :  they  may  be  sufficiently 
removed  by  curetting  the  cavity  of  the  uterus,  and  permit  pregnancy 
to  occur  and  successfully  terminate. 

Salpingitis  and  Ovaritis  are  frequently  the  cause  of  sterility.  Local 
applications  to  the  vaginal  fornices  of  Churchill's  tincture  of  iodine, 
followed  with  a  50  per  cent,  boro-glycerin  tampon  of  cotton  two  or 
three  times  weekly,  in  combination  with  douches  of  hot  water,  1  litre, 
at  a  temperature  of  112°  F..  every  day,  is  of  value  in  mild  cases. 

If  there  are  many  adhesions,  dense  in  character,  they  should  be 
separated  by  abdominal  section  or  by  removal  of  the  diseased  struc- 
ture. 


DISEASES   OF  THE  BROAD  LIGAMENTS, 
TUBES,  AND  OVARIES. 

By  HOWARD  A.  KELLY,  M.  D. 


GENERAL  METHODS  OF  TREATMENT  IN  INTRA- 

PELVIO  DISEASES. 

By  Drugs. — Owing  to  the  peculiar  anatomical  position  of  the  Fal- 
lopian tubes  and  the  ovaries,  these  organs  cannot  be  treated  directly  by 
topical  applications,  as  we  are  enabled,  for  example,  to  treat  diseases  of 
the  tonsils  or  of  the  cervix  uteri.  Nor  can  we  even  hope  for  such  a 
diluted  action  of  drugs  on  the  ovaries  and  tubes  as  we  obtain  from 
ingested  medicines  upon  the  intestinal  tract.  The  only  possible  way 
of  treating  these  remote  organs  medicinally  is  by  the  agency  of  drugs 
which,  in  order  to  reach  the  disease,  must  first  be  absorbed,  taken  into 
the  general  circulation,  and  thus  equally  applied  to  every  other  organ 
and  tissue  in  the  whole  body. 

The  hope  which  has  ever  been  cherished  by  the  profession,  that  we 
might  at  some  time  come  into  possession  of  a  drug  or  drugs  exercising 
special  selective  curative  action  upon  affections  of  the  tubes  and  ovaries, 
more  especially  the  latter,  has  proven  illusory,  if  not  unreasonable,  for 
we  possess  no  such  medicine. 

The  argument  is  little  improved  by  citing  a  supposed  specific  action 
of  such  a  drug  as  ergot  upon  the  uterus  ;  for  we  well  know  that  no  such 
specific  action  exists,  as  the  influence  of  ergot  is  not  strictly  localized 
in  the  pelvis,  but  is  felt  as  well  in  all  parts  of  the  body,  affecting  all 
the  unstriated  muscular  tissue.  We  must  also  acknowledge,  with  regret, 
how  little  benefit  has  accrued  to  uterine  pathology  from  the  use  of  ergot. 
It  is  therefore  highly  improbable  that  any  drug  will  ever  be  discovered 
which  acts  selectively  upon  any  single  morbid  pelvic  condition. 

Contrary  to  these  conclusions  of  the  writer,  the  gynaecological  liter- 
ature of  this  country  abounds  in  positive  statements,  with  citations  of 
cases,  intended  to  exhibit  the  specific  virtues  of  a  long  list,  more  espe- 
cially of  our  native  drugs.  It  is  certain,  however,  that  the  powers 
of  these  drugs  have  thus  far  eluded  the  analytical  grasp  of  tjie  scien- 
tific gynaecologist ;  it  is,  moreover,  a  significant  fact  that  many  of  the 
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drugs  seem  to  yield  their  virtues  most  readily  in  the  form  of  a  propri- 
etary compound  whose  composition  always  contains  an  x  quantity,  and 
x  has,  unfortunately,  too  often  been  found  in  similar  preparations  to  be 
equal  to  morphine,  cannabis  indica,  or  other  noxious  sedatives.  The 
rational  medicinal  treatment  of  these  affections  is  therefore  purely 
symptomatic  and  palliative. 

Pain  in  Pelvic  Diseases. — The  abundant  supply  of  nerves  distrib- 
uted to  the  uterus,  ovaries,  and  tubes,  and  the  large  nerve-trunks  in  the 
broad  ligaments,  afford  a  ready  explanation  of  the  very  frequent  asso- 
ciation of  pain  with  pelvic  diseases  of  all  sorts — pain  due  to  inflamma- 
tion, acute  and  throbbing,  associated  with  much  local  tenderness  and 
marked  elevation  of  temperature,  and  the  pain  and  tenderness  left 
behind  by  old  attacks  of  inflammation  holding  ovaries,  tubes,  and 
uterus  abnormally  fixed  and  misplaced,  or  pain  associated  with  con- 
gestion, acute  or  chronic,  in  such  abnormal  organs. 

Such  pain  should  be  combated  in  its  exacerbations  by  absolute  rest 
in  bed  and  hot  vaginal  douches  (temperature  112°-120°  F.),  given 
not  by  the  patient  herself,  but  by  a  nurse,  for  from  fifteen  to  twenty 
minutes  at  a  time  and  at  intervals  of  two  or  three  hours.  The  way 
in  which  the  injection  is  given  is  of  importance.  For  this  purpose  the 
ordinary  syringe  with  a  bulb  squeezed  by  the  hand  is  better  than  the 


Fig.  93. 


Giving  a  Vaginal  Douche  with  the  Patient  lying  in  the  Ordinary  Position  in  Bed,  the  hips 
resting  on  Kelly's  obstetric  or  general  surgical  cushion,  which  drains  all  the  water  at  once 
into  the  vessel  at  the  side  of  the  bed. 

fountain  syringe,  as  the  intermitting  force  of  the  jet  of  water  is  effec- 
tive. The  douche  can  be  given  with  least  discomfort  to  the  patient  by 
placing  her  upon  the  author's  obstetric  cushion,  provided  with  a  high 
rim,  and  conducting  the  apron  of  the  cushion  over  the  side  of  the 
bed  into  a  bucket  (Fig.  93).  If  the  mattress  is  soft  and  the  cushion 
sags  too  much  in  the  middle,  a  lapboard  should  be  slipped  under  the 
sheet.  In  this  way  it  is  not  necessary  to  bring  the  patient  across  the 
bed,  resting  the  feet  on  chairs.    It  also  avoids  the  frequent  changing 
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Fig.  94. 


The  Patient  brought  to  the  Edge 
of  the  Bed,  the  feet  resting  on 
stools  and  the  buttocks  on  Kelly's 
perineal  cushion,  which  drains 
all  fluids  used  at  once  into  the 
bucket. 


necessary  when  a  bed-pan  is  used.  When  the  inflammation  is  not 
acute,  the  patient  may  be  brought  to  the  edge  of  the  bed  on  a  peri- 
neal cushion  or  a  rubber  sheet  arranged 
to  direct  all  the  water  down  into  the 
waste-bucket,  and  with  the  feet  resting 
on  stools  the  douche  can  be  very  com- 
fortably given  (Fig.  94).  Excellent  uten- 
sils have  also  been  constructed  for  this 
purpose,  one  of  the  best  of  which  is 
Cleveland's  bed-pan,  a  japanned  tin  ves- 
sel like  a  milk-pan,  with  a  broad  rim 
extending  inward;  upon  this  the  patient 
sits  during  the  douching,  and  the  water 
runs  into  the  pan  and  is  continuously 
conducted  out  into  a  vessel  by  the  side 
of  the  bed  through  a  large  rubber  hose 
attached  to  an  opening  in  the  side. 

Hot  hops  or  bran  poultices,  a  mus- 
tard poultice  (mustard  and  flour),  hot 
fomentations  sprinkled  with  turpentine,  a  hot  poultice  of  lead-water 
aud  laudanum  large  enough  to  cover  the  lower  half  of  the  abdomen  or 
at  least  one  of  its  lower  quadrants,  continually  renewed  and  kept  up 
from  half  an  hour  to  one  hour,  and  repeated  later,  are  among  our 
domestic  remedies,  and  still  among  our  most  valuable  adjuvants  in 
dealing  with  severe  pelvic  pain.  An  iodoform  suppository  (3  grains) 
or  a  belladonna  suppository  (J— 1  grain)  by  the  rectum  often  gives 
material  relief  when  the  suffering  is  not  too  acute. 

Following  or  associated  with  these  local  remedies  the  milder  seda- 
tives are  valuable,  such  as  bromide  of  sodium  or  potassium,  in  repeated 
small  doses  (5  grains)  through  the  day  or  in  a  single  larger  dose  (20  to 
30  grains)  at  night.  Chloral  is  a  particularly  valuable  sedative;  it  is 
most  effective  given  in  a  mucilaginous  enema  (20  to  40  grains)  alone, 
or,  better,  combined  with  bromide.  Morphine  and  opium  are  to  be 
avoided,  except  as  last  resources,  on  account  of  masking  the  true 
symptoms  and  locking  up  the  emunctories,  as  well  as  the  disagreeable 
after-effect,  added  to  the  frightful  danger  of  inculcating  a  habit  to 
which  neurotic  women  are  peculiarly  prone,  and  from  which  escape 
is  almost  impossible.  In  acute  exacerbations  of  pain,  however,  the 
necessity  is  sometimes  great  enough  to  compel  their  use.  Mor- 
phine is  most  effective  when  given  hypodermically  to  \  grain) 
by  the  physician,  always,  if  possible,  keeping  the  patient  in  ignorance 
of  the  means  being  employed  for  her  relief.  Opium  is  best  given  by 
the  rectum,  either  as  a  suppository  (1  grain  of  the  aqueous  extract)  or 
15  to  40  minims  of  the  deodorized  tincture  in  starch  enema,  or  the 
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officinal  lead-water  and  laudanum  (1  ounce).  It  is  a  cardinal  rule  that 
opiates  should  never  be  used  in  any  form  except  under  the  direct  and 
constant  supervision  of  the  physician. 

Cannabis  indica  (J  to  £  grain  of  the  extract),  repeated  every  half 
hour,  acts  happily  on  some  patients,  while  upon  others  it  seems  to 
have  no  effect — a  want  of  reliability  which,  seemingly  due  to  ineffi- 
cient preparations,  makes  the  drug  very  unsatisfactory. 

Constipation  is  peculiarly  prone  to  occur  in  almost  all  cases  of 
pelvic  disease,  for  several  obvious  reasons  :  in  the  first  place,  the  pres- 
ence of  a  mass  or  of  an  inflammatory  exudate  in  the  contracted  bony 
channel  of  the  true  pelvis  mechanically  interferes  with  the  pressure  of 
the  abdominal  muscles  during  the  act  of  defecation,  rendering  the  act 
of  straining  inefficient ;  also  the  presence  of  a  hard,  inflexible  ring  of 
exudate  across  the  rectum  would  seem  to  cut  short  a  peristaltic  wave, 
so  that  the  act  of  defecation  is  often  imperfectly  accomplished,  and 
only  a  small  amount  of  faecal  matter  is  expelled  with  great  exertion. 
Again,  the  amount  of  pain  attendant  upon  the  act  of  defecation,  due 
to  the  displacement  of  the  pelvic  floor  and  the  associated  dragging 
upon  the  diseased  structures,  often  causes  women  to  defer  these  calls 
of  nature  indefinitely.  This  in  time  brings  about  a  blunted  sensi- 
bility to  the  fsecal  accumulation  above  or  below,  or  both  above  and 
below,  the  point  of  stricture  or  diminished  calibre  of  the  bowel  around 
and  behind  the  uterus. 


Fig.  95. 


Showing  the  Rectal  Ampulla  distended  with 
Faeces  and  crowding  the  Uterus  forward. 


Fig.  96. 


Showing  the  Rectum  loaded  with  Faecal 
Masses  above  the  Utero-sacral  Ligaments. 


One  of  the  prime  duties  of  the  physician  is  to  see  that  this  fsecal 
stasis  is  relieved,  aud  to  continue  keeping  watch  over  the  patient  after- 
ward to  prevent  its  recurrence.  Never  rest  satisfied  with  simply  secur- 
ing a  reply  from  the  patient  to  the  effect  that  there  has  been  a  daily 
movement  from  the  bowels.  Such  a  motion  may  be  nothing  more 
than  the  slight  overflow  from  an  excessive  accumulation.  In  these 
cases  examination  through  the  posterior  vaginal  wall  will  at  once 
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reveal  the  cylindrical  more  or  less  impressible  mass  occupying  the 
lower  extremity  of  the  bowel.  The  loaded  upper  bowel  may  also 
often  be  felt  through  the  vault  of  the  vagina,  or,  still  better,  by 
careful  abdominal  palpation. 

A  brisk  saline  purge  by  the  mouth,  followed  as  soon  as  the  desire 
for  a  movement  is  felt  by  a  rectal  enema  (castile  soap  enough  to  make 
milky,  sweet  oil  2  to  4  ounces,  and  warm  water  enough  to  make  a  pint), 
will  soften  down  the  mass  and  unload  the  lower  bowel,  greatly  reliev- 
ing the  patient.  Sometimes  repeated  enemata  or  an  enema  of  a  half 
gallon  is  necessary  to  clear  the  large  bowel  of  its  accumulated  load. 
Daily  movements  should  be  secured  after  this  by  regulating  the  diet, 
encouraging  the  patient  to  partake  of  vegetables,  oatmeal  in  the  morn- 
ing, brown  bread,  one  or  two  figs  after  dinner,  and  stewed  prunes  in 
the  evening.  An  apple  after  dinner  helps  *some,  a  glass  of  extract  of 
malt  relieves  others.  A  glass  of  cold  water  taken  slowly  upon  rising 
from  bed  is  a  valuable  adjuvant  in  securing  an  action  at  the  best  time 
of  the  day — after  breakfast.  A  daily  glass  of  Congress  and  Vichy 
waters  has  proven  invaluable  in  many  cases;  to  this  may  be  added  a 
tea-spoonful  of  Carlsbad  salts,  which  also  act  well  taken  in  hot  water. 
The  stronger  waters,  Friederichshalle,  Hunyadi,  and  Racozzi,  are  often 
efficient  adjuvants. 

The  daily  use  of  aloin  pills,  alone  or  in  various  combinations,  is  to 
be  deprecated.  The  best  use  of  these  drugs  is  when  employed  at  inter- 
vals of  three  or  four  days,  using  other  means  between  times. 

No  treatment  makes  up  for  the  absence  of  healthful  exercise,  which 
should  never  be  forgotten. 

Massage. — The  employment  of  massage  for  diseases  even  as  remote 
from  the  surface"  of  the  body  as  those  of  the  ovaries  and  tubes  has  of 
late  come  extensively  into  vogue,  having  found  many  enthusiastic 
adherents.  If  the  word  "  massage  "  be  used  in  its  more  general  sense, 
to  signify  any  sort  of  manipulation  by  which  a  displacement  is  corrected 
or  an  adherent  organ  released  from  its  abnormal  attachments,  then 
massage  is  of  service  in  certain  diseases  of  the  ovaries. 

The  writer  has  repeatedly  observed  since  he  first  began  to  treat  cases 
of  pyosalpinx  and  hydrosalpinx  that  by  combined  pressure  through  the 
abdominal  wall  and  the  vagina  some  of  the  fluid  contents  of  the  tumor 
could  frequently  be  forced  down  through  the  uterus  into  the  vagina, 
where  it  would  appear  at  the  outlet.  This  is  most  evident  in  the  course 
of  an  abdominal  section  when  the  tumor  is  grasped  in  the  full  hand  or 
squeezed  with  the  fingers  in  enucleating;  the  pus  then  literally  gushes 
through  the  uterus  and  vagina.  Such  pressure,  methodically  made  at 
regular  intervals  through  the  abdominal  walls,  with  the  distinct  aim  in 
view  of  emptying  the  tubes  into  the  vagina  by  way  of  the  uterus,  con- 
stitutes the  treatment  of  these  diseases  by  massage.    Massage  is  there- 
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fore  not  one  of  the  general  therapeutic  measures.  Its  employment 
must  be  strictly  limited  to  certain  definite  forms  of  disease,  under  which 
it  will  be  discussed. 

The  great  danger  in  this  form  of  treatment  must  ever  lie  for  the 
general  practitioner  in  the  difficulties  in  the  way  of  his  forming  an 
accurate  diagnosis  of  the  particular  form  of  disease  under  considera- 
tion, excluding  the  presence  of  encysted  collections  of  pus.  In  the 
case  of  pelvic  inflammatory  masses  such  treatment  must  always  be 
undertaken  tentatively,  with  extreme  precautions  as  to  gentleness  and 
with  constant  observation  of  the  patient's  condition :  if  fluid  can  be 
thus  forced  through  the  uterus,  the  sittings  should  be  repeated  until 
the  sac  remains  permanently  empty. 

Electricity  is  often  srjoken  of  as  valuable  in  minor  pelvic  com- 
plaints, but  it  has  never  won  for  itself  any  such  well-defined  field  as 
has  been  claimed  for  it  in  the  treatment  of  uterine  fibroids.  I  do  not 
know  that  it  is  now  proposed  by  means  of  this  agent  to  cure  any  par- 
ticular form  of  tubal  or  ovarian  disease.  The  claim  made  that  elec- 
tricity is  of  use  in  relieving  "  tenderness  lateral  to  the  uterus "  or 
"  ovaralgia  "  is  too  general  to  be  of  service,  for  neither  of  these  expres- 
sions points  to  any  well-recognized  disease. 


DISEASES  OF  THE  BROAD  LIGAMENTS. 

Primary  affections  of  the  broad  ligaments,  or  affections  limited 
exclusively  to  the  broad  ligaments,  are  rare.  In  this  statement  is 
involved  the  characteristic  difference  between  the  more  scientific  gynae- 
cology of  to-day  and  the  gynaecology  of  thirty  years  ago. 

In  the  gynaecology  of  our  predecessors,  and  indeed  in  some  eminent 
works  issued  within  the  last  decade,  parametritis,  or  inflammation  of 
the  cellular  tissue  lying  at  the  base  of  and  between  the  broad  ligaments, 
therefore  called  also  pelvic  cellulitis,  occupied  the  most  important  posi- 
tion in  the  schedule  of  gynaecological  affections;  its  inflammations  and 
their  termination  either  in  resolution  or  suppuration  were  elaborately 
described  and  the  treatment  carefully  detailed.  The  gynaecologists  of 
to-day  ask  for  evidence  in  the  dead-house  that  such  disease  exists  except 
as  a  great  rarity,  and  no  such  evidence  is  forthcoming.  We  there- 
fore drop  the  term  "parametritis"  from  our  vocabulary,  insisting 
that  our  predecessors  confused  under  this  title  the  common  tubal  and 
ovarian  diseases  accompanied  by  inflammation  of  the  pelvic  perito- 
neum, pelvic  peritonitis,  with  fixation  by  adhesion  of  opposite  peri- 
toneal surfaces,  and  often  terminating  in  suppuration,  which  dis- 
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charges  by  election  into  the  rectum  or  vagina,  more  rarely  into  the 
peritoneal  cavity  or  bladder. 

With  this  change  in  the  relative  importance  of  parametritis  the 
diseases  of  the  broad  ligaments  drop  very  low  in  the  ranks  of  relative 
importance  in  pelvic  pathology.  The  only  instances  in  which  the  bases 
of  the  broad  ligaments  do  become  inflamed  are  where  septic  mutter 
is  directly  transmitted  by  a  wounded  cervix,  as  in  sepsis  following 
delivery. 

The  treatment  directed  by  our  predecessors  against  parametritis  is 
the  palliative  treatment  of  inflammatory  diseases  involving  the  tubes 
and  the  ovaries. 

Diseases  which  are  peculiar  to  the  broad  ligaments  are  those  of  the 
round  ligaments:  these  are  hydrocele,  which  is  intraperitoneal,  cor- 
responding to  the  hydrocele  of  the  canal  of  Nuck,  and  fibroid  tumors. 

Fibroid  tumors  are  found  as  well  in  other  parts  of  the  broad  liga- 
ment, when  they  develop  from  the  lateral  wall  of  the  uterus,  at  the 
same  time  pushing  the  uterus  in  the  opposite  direction.  The  tumor 
also  enfolds  the  broad  ligament,  widely  separating  the  anterior  and 
posterior  layers,  as  it  develops  upward  into  the  abdominal  cavity  and 
downward  on  to  the  pelvic  floor.  The  treatment  of  such  fibroid  tumors, 
when  sufficiently  large  to  occasion  pressure  and  symptoms  warranting 
removal,  is  by  enucleation.  The  abdomen  is  opened,  the  tumor  exposed, 
and  the  capsule  of  the  broad  ligament  split  open :  one  or  two  fingers  are 
carried  through  the  opening,  and  the  cellular  tissues  on  all  sides  are 
stripped  off  from  their  connection  with  the  tumor.  The  enucleation  is 
in  this  way  sometimes  easily  completed.  Again,  considerable  difficulty 
and  danger  arises  from  the  presence  of  large  veins  in  the  broad  liga- 
ment ;  these  are  liable  to  be  wounded  or  torn  in  shelling  out  the  tumor. 
Bleeding  walls  must  be  freely  clamped  and  tied.  After  the  simple 
enucleation  of  such  a  tumor  all  bleeding  must  be  completely  checked, 
when  the  peritoneal  surfaces  are  brought  again  into  apposition  and  the 
abdominal  wound  is  completely  closed. 

A  fatty  tumor  of  large  size  has  been  discovered  in  the  broad  liga- 
ment. It  is  impossible  to  make  such  a  diagnosis  before  operation, 
which  must  of  necessity  begin  as  an  exploratory  incision. 

The  treatment  of  papillary  aud  parovarian  tumors  will  be  described 
under  Ovarian  Diseases. 


i 
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ASSOCIATED  INFLAMMATORY  OVARIAN  DISEASE 
AND  TUBAL  DISEASE. 

The  proximity  of  the  tubes  and  ovaries  and  their  intimate  func- 
tional association  arc  the  occasion  also  of  their  constant  association  in 
many  important  diseases.  Inflammation  involving  one  almost  as  surely 
involves  to  a  greater  or  lesser  extent  the  other  organ.  Such  common 
inflammatory  diseases  are  perioophoritis  and  perisalpingitis  and  tubo- 
ovarian  abscesses.  Perioophoritis  associated  with  perisalpingitis  is  a 
disease  characterized  by  adhesions  binding  ovaries  and  tubes  together, 
occluding  the  fimbriated  extremity  of  the  tube,  and  binding  both 
structures  down  to  the  pelvic  walls,  the  pelvic  floor,  and  the  pos- 
terior surface  of  the  broad  ligament.  The  treatment  of  such  diseases 
resolves  itself  into  the  treatment  of  an  acute  attack,  and  treatment  of 
the  chronic  form  after  the  acute  attack  has  subsided.  During  the 
acute  attack,  characterized  by  pain,  sometimes  by  moderate  elevation 
of  temperature,  and  by  much  local  tenderness,  repeated  hot-water  injec- 
tions, using  water  as  hot  as  it  can  be  borne  (112°-120°  F.),  given  every 
one  or  two  hours,  with  absolute  rest  in  bed  and  free  saline  purgation, 
avoiding  the  use  of  opiates,  will  all  be  of  great  service.  After  the  severity 
of  the  symptoms  has  passed  off  and  the  patient  is  able  to  be  on  her  feet 
again,  packs  of  boroglyceride  on  absorbent  cotton,  applied  three  times 
weekly,  with  occasional  bloodletting  from  the  cervix,  from  four  drachms 
to  an  ounce,  with  a  fly  blister  over  the  lower  abdomen  for  any  persist- 
ent pain,  will  often  make  the  patient  comfortable.  In  addition,  where  the 
case  remains  for  a  long  period  under  observation,  tonic  treatment,  baths, 
change  of  air,  are  most  valuable  adjuvants  in  restoring  health. 

In  the  chronic  condition,  where  the  patient  continues  to  suffer  with 
pains  greatly  aggravated  at  the  menstrual  period,  menstruation  is  dis- 
ordered, and  she  is  by  her  sufferings  rendered  wholly  unfit  for  the 
ordinary  duties  of  life,  it  will  be  necessary,  after  a  faithful  trial  of 
milder  means,  to  attack  the  disease  when  non-purulent  under  an 
ansesthetic,  either  by  separating  the  adhesions,  stripping  up  the 
ovary  and  tube,  or  by  abdominal  section  and  separating  the  adhe- 
sions, or,  if  the  structures  are  found  so  intensely  diseased  as  to  be 
useless,  removal  will  be  indicated. 

I  would  here  expressly  warn  against  any  meddlesome  treatment 
where  the  attendant  is  not  absolutely  sure  of  the  nature  of  the  affec- 
tion. The  simple  inflammatory  diseases  are  too  easily  confounded 
with  the  remains  of  a  tubal  or  an  old  ovarian  abscess  which  may 
still  contain  pus,  and  rupture  in  the  manipulation,  and  escape  into 
the  abdominal  cavity,  possibly  occasioning  death.  The  operation 
of  enucleation  and  removal  of  such  masses  is  described  in  the  treat- 
ment of  ovaritis  and  salpingitis. 
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Fig.  97. 


Different  Sites  for  an  Adherent 
Ovary  :  at  the  cornu  uteri,  down 
on  the  pelvic  floor,  out  on  the  pel- 
vic wall,  and  up  near  the  brim  of 
the  pelvis.   Coronal  section. 


PERIOOPHORITIS  AND  PERISALPINGITIS. 

PERIOOPHORITIS  associated  with  perisalpingitis  is  peculiarly  a  dis- 
ease of  the  pelvic  peritoneum,  and  when  it  affects  the  tubes  and  the 
ovaries  docs  not  involve  more  than  their 
peritoneal  covering.  The  result  of  such 
inflammation  is  adhesion  between  tube 
and  ovary,  the  pelvic  floor,  pelvic  walls, 
and  the  posterior  surface  of  the  broad 
ligament.  The  tube  has  a  peculiar  habit 
of  dropping  over  the  back  of  the  broad 
ligament  and  down  toward  the  floor; 
while  the  ovary  may  adhere  in  situ  by 
its  under  surface  or  low  down  on  the 
pelvic  floor,  or  even  high  up  against  the 
pelvic  wall  at  or  near  the  superior  strait 
(Fig.  97).  It  is  often  this  disease  which 
arises  during  the  menstrual  period,  occa- 
sioning severe  local  pain  with  marked  tenderness,  causing  the  patient 
to  rest  or  even  go  to  bed  for  a  few  days.  It  is  particularly  prone  to 
be  confused  with  ovaralgia,  menstrual  catarrh,  etc. 

Diseases  of  this  kind,  beginning  in  early  life,  develop  all  the  neurotic 
tendencies  of  many  women  :  they  become  spare  and  worn,  and  the 
repeatedly-excited  nerves  are  always  ready  for  an  outbreak.  These 
constitute  a  class  of  sufferers  who  are  apt  to  be  greatly  misjudged  by 
friends  and  physician,  who  do  not  recognize  the  distinct  physical  basis 
of  the  trouble. 

Treatment  consists  in  rest  during  the  attack,  the  use  of  the  hot- 
water  douche  after  the  menstrual  period  has  passed,  of  gently-applied 
supporting  packs  against  the  vault  of  the  vagina,  medicated  with 
glycerin  or  boroglyceride,  2  or  3  drachms.  The  patient  is  sometimes 
much  relieved  by  a  fly  blister  an  inch  square  on  the  lower  part  of  the 
abdomen  over  the  ovarian  region.  Sedatives  should  be  given  to  a  lim- 
ited extent  during  the  acute  period  of  the  attack  :  the  best  are  canna- 
bis indica,  bromide  of  potassium,  camphor,  hyoscyamus,  and  Dover's 
powder,  in  small  doses  repeated.  In  the  intervals  the  hygienic  state 
of  the  pateint  should  be  carefully  investigated,  and  her  bodily  func- 
tions regulated,  nourishing  diet  ordered,  and  systematic  exercise  pre- 
scribed. 

Breaking  up  the  Adhesions. — If  the  sufferings  persist  in  spite 
of  such  treatment  the  patient  should  be  placed  under  anaesthesia,  and  the 
uterus  brought  down  toward  the  vaginal  outlet  by  means  of  the  author's 
corrugated  tenaculum  hooked  into  the  cervix  (Fig.  98),  while  a  bimanual 
examination  is  conducted  per  rectum  and  per  abdomen :  the  ovaries  and 
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sometimes  the  tubes  will  then  be  distinctly  felt  to  be  adherent.  This  is 
evident  from  the  fact  that  every  movement  communicated  to  an  ovary 


Fig.  98. 


Fig.  99. 


Palpating  an  Ovary  adherent  to  the  Broad 
Ligament  by  bringing  the  uterus  down 
and  holding  it  with  a  corrugated  tenacu- 
lum while  the  index  finger  examines  per 
rectum. 


Direction  in  which  to  Push  to  break  up 
Adhesions  binding  Ovary  down. 


Fig.  100. 


moves  also  the  adjacent  part  of  the  broad  ligament,  and  the  ovary  has 
no  free  motion  of  its  own.  The  tube  when  thus  adherent  often  becomes 
distended  with  clear  watery  fluid,  whence  the  name  "  hydrosalpinx." 

Bearing  in  mind  that  the  ovary  is  adherent  by 
its  under  surface  to  the  posterior  surface  of  the 
broad  ligament,  the  examining  finger  will  at 
once  easily  be  able  to  peel  it  up  from  its  bed 
of  adhesions  by  reversing  the  direction  in  which 
it  has  become  displaced  by  pressing  upon  its 
lower  border  with  the  pulp  of  the  index  finger, 
and  pushing  it  up  until  it  yields  slightly,  when 
the  finger  is  insinuated  between  the  under  sur- 
face and  broad  ligament  and  the  border  of  the 
ovary,  and  with  the  better  leverage  the  ovary  is 
further  stripped  all  the  way  up  to  its  hilum  and 
thus  freed  from  all  adhesions.  The  counter- 
resistance  afforded  by  the  abdominal  hand  throughout  is  an  important 
adjuvant  to  the  successful  performance  of  this  small  but  delicate  opera- 
tion. The  adhesions  thus  broken  can  be  distinctly  felt  cracking  under 
the  fingers,  and  the  sound  as  they  rupture  is  at  times  even  audible  t<> 
a  bystander.  After  such  an  operation  rest  in  bed  is  important  for  at 
least  a  week,  the  bowels  should  be  kept  open,  and  on  the  signs  of 
slightest  inflammation  an  ice-bag  kept  on  the  lower  part  of  the 
abdomen. 


Palpating  an  Adherent 
Ovary  bimanually. 
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OVARITIS  AND  SALPINGITIS. 

Acute  Inflammation  of  the  tube  and  ovary  is  always  a  result  of 
septic  infection  proceeding  up  the  tube  and  finding  in  its  mucosa  and 
in  the  stroma  of  the  ovary  a  suitable  nidus  for  development.  During 
the  acute  stage  treatment  consists  in  absolute  rest,  hot  douches,  ice  poul- 
tices to  the  lower  abdomen,  with  diuretics  and  opiates  to  relieve  pain 
and  quiet  intestinal  movements. 

The  thickened  tube  and  the  inflamed  ovary  may  recover  so  as  to 
leave  no  trace  of  the  disease.  Where  the  process  has  been  more  intense 
and  protracted  the  most  favorable  recovery  is  a  hard,  contracted, 
withered  tube  and  a  small  dense  ovary— both  functionally  valueless. 
This  condition  is  persistent. 

The  treatment  of  this  condition  resolves  itself  not  into  the  treatment 
of  a  deformity  or  a  formidable  disease,  but  of  the  discomfort  attendant 
or  dependent  upon  the  condition.  These  discomforts  consist  in  pain  at 
or  between  the  menstrual  periods.  Until  every  effort  has  been  made 
to  relieve  this  pain  by  simpler  measures  surgical  interference  is  unwar- 
rantable. 

Among  the  most  important  measures  of  relief  are  the  hygienic,  such 
as  exercise,  change  of  air,  nutritious  diet,  massage,  regulation  of  the 
emunctories,  combined  with  such  simple  medicinal  remedies  as  are 
adapted  to  the  varying  requirements  of  the  case,  absolutely  avoiding 
all  drugs  obnoxious  to  the  stomach.  Occasional  doses  of  the  sedatives 
will  be  required — asafoetida,  camphor,  henbane,  cannabis  indica,  or 
sodium  bromide  in  the  compound  infusion  of  gentian.  Electricity  in 
the  form  of  galvanism  should  receive  a  faithful  trial.  Massage,  gently 
handling  the  diseased  organs  and  gradually  extending  the  old  con- 
tracted bands  binding  them  down  and  shortening  the  pelvic  perito- 
neum, will  sometimes  effect  relief  from  the  pain.  These  are  palliative 
measures  which  may  carry  the  patient  along  with  considerable  comfort 
for  many  years,  when  with  the  menopause — which,  however,  is  often 
delayed — comes  a  period  of  more  complete  relief. 

In  the  working  class  the  indication  for  treatment  is  more  positively 
in  one  direction.  Women  of  this  class  cannot  afford  the  luxuries  of 
rest,  comfort,  and  pleasure  seeking :  they  are  too  often  obliged  to  work 
in  spite  of  the  utmost  distress.  When,  therefore,  they  give  up  it  is  apt 
to  be  definitely  for  radical  treatment.  The  only  radical  remedy  is  the 
exsection  of  the  diseased  structures,  called  salpingectomy  and  oopho- 
rectonry. 

If  the  operation  of  coeliotomy  (abdominal  section)  were  a  panacea 
for  the  sufferings  of  patients  of  this  class,  it  would  then  find  in  the 
writer  not  only  an  advocate,  but  an  enthusiast  urging  it  upon  the  pro- 
fession.   I  state  the  matter  in  this  way  because  it  is  often  tacitly 
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assumed  thai  abdominal  section,  with  removal  of  the  diseased 
organs,  is  beyond  peradventure  curative.  This,  however,  is  not  the 
case,  and  the  most  bitter  enemies  of  surgeons,  often  tho.se  who  have 
spared  no  efforts  to  restore  their  patients  to  health,  are  those  who  go 
about  stating  that  "  in  spite  of  the  fact  that  I  was  assured  that  this 
operation  would  cure  me,  I  still  suffer."  The  liability  to  error  lies  in 
fact  that  the  pain  is  ever  before  the  patient  as  the  one  thing  which 
makes  life  miserable :  the  morbid  changes  discovered  by  a  bimanual 
examination  are  apt,  on  the  other  hand,  to  be  paramount  in  the  mind 
of  the  doctor.  Removing  all  tangible  disease  does  not  always  relieve 
the  aches.  Never  promise  "cure;"  there  are  too  many  chances  of 
failure.  A  completed  operation  may  be  impossible,  owing  to  the 
density  of  bowel  adhesions ;  it  may  prove  impossible  to  get  the  struc- 
tures up  out  of  a  dense  bed  of  adhesions ;  old  deposits  containing  pus 
may  be  unexpectedly  opened,  increasing  the  dangers ;  a  certain  per- 
centage of  cases  die  from  septic  peritonitis  or  ileus,  followed  by  inva- 
sion of  the  peritoneum  by  the  colon  bacillus;  cases  which  recover 
promptly  from  the  operation  may  even  continue  to  suffer  just  as  before ; 
and  under  the  most  favorable  circumstances  the  patient  goes  through  a 
prolonged  convalescence,  and  if  she  makes  a  perfect  recovery  she  is 
usually  a  year  in  reaching  full  health.  Place  yourself  frankly  and 
honestly  at  the  very  start  on  a  right  footing  with  the  patient :  state 
the  difficulties  and  the  clangers  and  the  possibility  of  a  slow  recovery, 
but  never  promise  a  "  speedy  cure." 

When  the  operation  is  elected,  it  must  be  decided  upon  because 
other  means  have  failed  to  give  relief  and  the  symptoms  are  of  suffi- 
cient gravity  to  demand  operative  interference.  Be  satisfied  with  the 
operation  if  it  materially  diminishes  suffering,  making  a  life  before 
unbearable  now  endurable.  Look  upon  the  operation  as  but  a  step — a 
big  step  and  a  necessary  one,  but  still  only  a  step — in  the  stairway 
leading  to  health  :  teach  the  patient  to  look  on  it  as  such,  and  she 
will  be  content  to  take  the  steps  which  come  after,  still  under  your 
guidance.  It  is  the  great  error  of  our  gynaecology  to-day  to  look 
upon  the  operation  as  the  central  point  in  comparison  with  which 
all  else  falls  into  the  shade  and  to  which  everything  else  acts  but  as 
the  setting. 

Enucleation  of  chronically  inflamed  tubes  and  ovaries  is  effected  by 
the  following  steps,  which  I  shall  briefly  detail  without  entering 
minutely  into  the  technique  : 

1.  Incision  about  7  or  8  cm.  (three  inches)  long  in  the  median 
line  of  the  abdomen,  starting  about  an  inch  above  the  symphysis 
(cceliotomy). 

2.  Carrying  the  index  and  middle  fingers  within  the  abdomen  and 
down  toward  the  symphysis  pubis,  over  the  top  of  the  bladder  into  the 
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pelvis  where  they  are  at  once  engaged  in  palpating  the  pelvic  struc- 
ture, estimating  probable  difficulties  in  the  way  of  the  operation. 


Fig.  101. 


Fig.  102. 


Showing  the  Position  of  the  Incision  just    Digging  out  an  Ovary  imbedded  in  Adhesions 
above  the  Symphysis  Pubis.  by  working  the  fingers  m  beneath  and 

v  '    v  3  shelling  it  out  or  rolling  it  upward. 


3.  Releasing  pelvic  omental  adhesions. 

4.  Gently  releasing  all  adhesions  of  the  small  intestines,  when  dense 
under  guidance  of  the  eye. 


Fig.  104. 


Fig.  103. 


Bringing  the  Tube  (FT)  and  Ovary  (OV)  out  Transfixion  of  Elevated  Tube  and  Ovary,  the 


of  the  Abdominal  Incision  (I,  I),  for  the 
purpose  of  transfixion,  tying  off,  and  re- 
moval. They  are  thus  grasped  at  their 
"anatomical  neck,"  the  isthmus  of  the 
tube  and  the  utero-ovarian  ligament,  be- 
tween thumb  and  forefinger.  U,  uterus ; 
r,  round  ligament;  B,  bladder. 


needle  (N,  N)  being  passed  below  the  round 
ligament  (r),  carrying  ligatures  (2, 2),  which 
are  tied  in  both  directions,  toward  uterus 
(TJ)  and  pelvic  wall. 


5.  Peeling  the  ovary  and  tube  out  of  their  adhesions  to  the  pelvic 
wall,  pelvic  floor,  uterus,  and  posterior  surface  of  the  broad  ligament, 
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unwrapping  an  ovary  and  tube  which  have  dropped  down  on  to  the 
pelvic  floor  by  rolling  them  upward  in  a  reverse  direction. 

6.  Persistent  traction  efforts  toward  the  median  line,  applied  inter- 
mittingly  to  the  ovary  and  tube,  grasped  between  the  index  and  middle 
fingers  or  between  the  thumb  and  index  and  middle  fingers,  resulting 
in  bringing  them  out  of  the  incision. 

7.  Transfixion  of  the  broad  ligament  (pedicle)  well  down  below  the 
tube  and  ovary  (sometimes  under  the  round  ligament),  and  tying  the 
ligatures  and  cutting  away  the  diseased  structures  about  a  third  of  an 
inch  beyond  the  ligature. 

8.  Careful  cleansing  of  the  peritoneum  of  any  accumulation  of 
blood  behind  the  uterus  by  a  sponge  on  a  holder. 

9.  Closure  of  the  abdominal  wound  by  two  rows  of  sutures :  a,  a 
continuous  catgut  suture  closing  the  peritoneum ;  6,  sutures  (preferably 
silkworm  gut)  bringing  together  the  fascia?,  the  muscles,  the  subcuta- 
neous tissue,  and  the  skin. 

Either  at  once  or  gradually  the  pain  disappears,  and  the  individual 
has  now  a  trying  year  to  pass  through  the  neuroses  of  an  artificially 
induced  menopause  in  case  both  ovaries  and  tubes  have  been  removed. 
Throughout  this  time  she  is  in  constant  need  of  medical  supervision. 

Tubo-ovarian  Abscess. — It  is  but  a  step  from  the  acute  inflam- 
matory to  the  suppurative  stage.  They  are  hence  but  different  stadia 
of  the  same  disease.  I  speak  here  upon  the  broader,  more  superficial, 
and  purely  clinical  basis,  without  reference  to  the  distinctive  forms  of 
bacteria  and  cocci  to  which  these  diseases  owe  their  true  specific 
characters. 

When  an  abscess  has  once  formed,  the  patient  must  be  watched 
with  especial  care.  Her  strength  must  be  kept  up  by  nutritious  food 
and  a  moderate  amount  of  stimulants,  strict  rest  enjoined,  and  the 
course  of  the  abscess  closely  watched  by  touch,  temperature,  and 
pulse. 

Nature,  who  is  always  instructive,  has  two  ways  of  curing  a  pelvic 
abscess  of  this  sort :  either,  first,  by  encapsulation,  effectively  shutting 
the  poison  off  from  the  peritoneum  and  surrounding  organs ;  or,  sec- 
ond, by  perforation  and  evacuation  down  into  the  vagina,  into  the 
rectum,  into  the  bladder,  into  the  bowel,  or  into  the  peritoneal  cav- 
ity. The  last  mode  is  fortunately  rare.  It  can  only  be  called  cura- 
tive in  the  sense  that  it  relieves  the  abscess  of  its  contents,  for  the 
result  to  the  patient  is  often  death.  Natural  evacuation  by  any  other 
inferior  channel  than  the  vagina  is  apt  to  be  unsatisfactory,  not  com- 
pletely emptying  the  abscess,  creating  an  intermittent  discharge  of  pus, 
and  in  the  case  of  the  bladder  sometimes  causing  violent,  even  fatal, 
inflammation  from  involvement  of  the  ureters  and  kidneys. 

Nature  in  these  efforts  points  out  the  way.    The  vagina  is  the  most 
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favorable  point  for  the  rupture  of  an  abscess;  we  should  therefore  seek 
to  determine  the  discharge  at  this  point  by  opening  the  abscess  when  it 
points  here  in  the  vault  of  the  vagina,  just  behind  the  uterus,  a  little 
to  the  right  or  the  left  of  the  median  line.  Nothing  is  simpler  in 
suitable  eases,  nothing  is  more  dangerous  in  unsuitable  cases  or  if 
bunglingly  done.  In  the  first  place,  there  must  exist  either  a  distinct 
area  of  "softening  and  fluctuation,  or,  in  the  second  place,  the  large 
abscess-sac  with  its  uniform  hard  walls  must  choke  one  side  of  the 
pelvis  and  depress  the  vaginal  vault,  so  that  the  instrument  making 
the  opening  shall  not  traverse  any  portion  of  the  free  peritoneal  sac. 
A  clumsy  incision  with  a  knife  widely  to  the  right  or  to  the  left  of  the 
cervix  may  easily  wound  one  of  the  ureters.  To  perform  the  operation, 
thoroughly  cleanse  the  vagina  with  the  patient  on  her  back,  with  well- 
flexed  thighs  resting  on  the  author's  perineal  cushion ;  then  introduce 
a  pair  of  long  sharp-pointed  scissors  up  to  the  vaginal  vault,  guarded 
by  the  index  finger ;  the  outside  hand  then  grasps  the  handle  and 
unswervingly  thrusts  the  point  up  into  the  most  prominent  part  of 
the  sac  from  two-thirds  to  one  inch ;  the  handles  are  then  separated, 
also  separating  the  blades,  and  the  incision  is  torn  widely  open  as  the 
blades  are  withdrawn.  Pus  flows  at  once  freely  into  the  vagina,  and 
the  wide  opening  ensures  a  constant  free  discharge.  The  index  finger 
is  now  pushed  up  into  the  sac  and  its  interior  gently  palpated.  If  any 
septa  dividing  off  other  abscess-cavities  are  felt,  these  must  be  cau- 
tiously broken  through  and  their  contents  evacuated.  Such  additional 
cysts  will  best  be  discovered  with  the  assistance  of  the  abdominal  hand. 
Care  must  be  taken  not  to  make  pressure  on  the  sac-wall  on  the  side 
of  the  abdominal  cavity,  to  avoid  the  risk  of  perforation. 

It  must  also  never  be  forgotten  that  even  after  evacuation  by  the 
vagina  perforation  into  the  peritoneum  may  occur;  the  removal  of  the 
tension,  the  collapse  of  the  cyst-walls,  with  the  consequent  stasis  in  the 
local  circulation  followed  by  necrosis,  are  clearly  predisposing  causes  to 
this  unusual  accident.  In  event  of  such  an  occurrence  abdominal  sec- 
tion must  be  performed  immediately,  the  peritoneal  cavity  washed  out, 
and  the  abscess-sac  enucleated  from  above. 

In  the  majority  of  instances,  particularly  in  old  cases,  the  disease 
will  best  be  removed  by  enucleating  the  diseased  structures  through  an 
abdominal  incision — laparotomy  for  tubo-ovarian  abscess. 

Before  undertaking  to  open  the  abdominal  cavity  above  the  sym- 
physis pubis  to  remove  a  tubo-ovarian  abscess  the  operator  must  have 
had  such  previous  special  training  as  will  lit  him  to  meet  any  of  the 
various  emergencies  which  are  liable  to  arise:  he  must  be  prepared  to 
deal  w  ith  extensive  omental  and  bowel  adhesions,  with  dense  adhesions 
to  the  intestines  which  will  tear  open  its  lumen  upon  separation,  with 
free  haemorrhage  from  deep  pelvic  adhesions,  with  tears  in  the  broad 
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ligaments,  etc  etc  For  fche  general  practitioner  or  the  general  sur- 
geon to  perform  an  occasional  operation  of  this  sort  is  an  unwarrant- 
able trifling  with  life.  Many  lives  have  been  sacrificed  upon  the  altar 
of  such  egotism. 

The  steps  of  this  operation  arc  briefly  these  : 

1.  An  abdominal  incision  6-8  cm.  (2|-3^  in.)  in  length. 

2.  Carrying  in  the  fingers  and  palpating  the  pelvic  organs.  The 
pelvis  seems  choked  with  ill-defined  nodular  masses.  By  this  step  we 
make  a  preliminary  study  of  the  field  of  operation. 

3.  Separation — a,  of  omental  adhesions,  freely  sacrificing  the  omen- 
tum when  necessary ;  6,  careful  separation  of  intestinal  adhesions,  sac- 
rificing the  cyst-wall  when  necessary  to  the  advantage  of  the  intestine : 
this  must  be  done  by  both  sight  and  touch,  by  securing  a  free  field  by 
packing  away  the  non-adherent  intestines  with  sponges  and  widening 
out  the  incision  by  retractors. 

4.  The  enucleation  of  the  diseased  tubo-ovarian  mass.  First  outline 
the  mass  carefully  by  determining  its  exact  relation  to  the  uterus  and 
the  pelvic  walls,  on  the  right  side  bearing  in  mind  the  vermiform 
appendix  and  the  colon ;  on  the  left  side,  most  important  of  all,  never 
forgetting  the  intimate  relations  of  the  sac  to  the  rectum.  If  any  fluc- 
tuation can  be  felt  in  the  pus-sac,  it  is  important  to  empty  it  with  an 
aspirator  to  avoid  the  dangers  of  rupture  and  distribution  of  the  pus 
in  the  peritoneum. 

Enucleate — a,  by  working  the  finger  or  fingers  in  behind  the  mass 
and  stripping  it  off  from  the  posterior  pelvic  wall :  this  starting  the 
tumor  from  its  bed  is  often  the  most  difficult  part  of  the  operation ; 

b,  catching  the  mass  thus  started  and  rolling  it  up  from  its  bed  of 
adhesions  on  the  pelvic  floor  and  the  posterior  surface  of  the  broad 
ligament.  This  is  an  important  step  :  to  carry  it  out  properly  it  is 
necessary  to  bear  in  mind  that  the  ovary  has  become  displaced  by 
dropping  down  on  to  the  broad  ligament  and  then  to  the  pelvic  floor, 
performing  a  distinct  act  of  rotation.  In  enucleating  the  ovary  and 
tube  must  be  unrolled  in  the  reverse  direction.  An  attempt  to  drag 
these  structures  up  without  thus  unrolling  will  surely  be  disastrous. 

c,  The  delivery  of  the  masses  from  the  abdominal  wound  by  continued 
gentle  traction  bearing  equally  on  all  parts  of  the  pedicle. 

5.  Transfixion  of  the  pedicle.  If  it  is  slender,  two  ligatures  will 
be  sufficient.  Three  or  four  interlocking  ligatures  will  be  necessary 
to  secure  a  thick,  fleshy  pedicle.  Do  not  take  too  much  tissue  in  the 
grasp  of  the  outer  and  inner  ligatures  (a  precaution  against  secondary 
hemorrhage). 

6.  Checking  all  bleeding  by  suture  and  ligature. 

7.  Cleansing  the  abdominal  cavity  of*  all  escaped  fluids — a,  by  irri- 
gation, when  pus  has  escaped,  with  normal  saline  solution,  6  grams  of 
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salt  to  the  litre  of  water,  temperature  43.3°  C.  (90  grains  NaCl  to  the 
quart  of  water  at  110°  F.) ;  b,  when  no  pus  has  escaped  by  simply 
sponging  out  accumulated  blood  behind  the  uterus  and  posterior  to  and 
in  front  of  the  broad  ligaments. 

8.  Closure  of  the  abdominal  wound— a,  by  uniting  the  peritoneum 
with  a  continuous  catgut  suture;  b,  uniting  the  recti  muscles,  fasciae, 
subcutaneous  tissues,  and  skin  with  interrupted  sutures  of  silkworm 
gut. 

9.  Hermetically  sealing  the  wound-area  by  a  sterilized  celluloidiu 
dressing. 
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The  commoner  diseases  of  the  Fallopian  tube  are — 
Hydrosalpinx,  distension  of  the  tube  with  a  watery  fluid ; 
Hematosalpinx,  distension  of  the  tube  with  bloody  fluid  ; 
Pyosalpinx,  distension  of  the  tube  with  pus  ;  fc 
Interstitial  salpingitis,  inflammatiou  of  the  walls  of  the  tube,  acute 
and  chronic. 

Tubercular  salpingitis  ; 

Perisalpingitis,  or  inflammation  associated  with  ovarian  disease  in 
the  form  of  perioophoritis  and  perisalpingitis  (q.  v.). 

I  only  employ  such  terms  as  hydro-,  hiemato-,  pyo-salpinx  with  an 
apology,  and  the  explanation  that  they  have  crept  into  such  common 
use  that  any  general  practitioner  consulting  my  article  would  be 
embarrassed  to  find  the  disease  treated  of  under  another  more  appro- 
priate name.  Do  not  forget  that  these  names  are  simply  descriptive  of 
the  contents  of  the  Fallopian  tube,  and  do  not  give  us  any  information 
whatever  as  to  the  true  nature  of  the  disease  itself,  which  in  pus  cases 
depends  upon  an  invasion  of  the  tube  by  various  micro-organisms.  A 
pregnant  example  of  the  importance  of  distinctions  of  this  nature,  based 
upon  a  microscopical  and  bacteriological  examination,  may  be  found  iu 
the  following  fact,  which  my  clinical  experience  has  given  me  abundant 
opportunity  to  verify  :  An  old  pyosalpinx  caused  by  gonorrhoea  may 
often  be  removed  with  impunity,  even  the  free  escape  of  pus  over  the 
surrounding  sound  peritoneum  being  followed  by  no  serious  reaction. 
In  the  case,  however,  of  a  post-puerperal  pyosalpinx,  where  the  tube 
contains  streptococci,  the  escape  of  such  pus  into  the  peritoneal  cavity 
in  the  course  of  an  operation  may  be  followed  by  a  rapidly  fatal  peri- 
tonitis, and  that,  too,  in  spite  of  irrigation  and  a  careful  peritoneal 
toilet. 

Here  are  two  distinct  diseases  affecting  the  Fallopian  tube,  appar- 
ently to  the  naked  eye  identical,  both  having  as  a  striking  characteristic 
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clinical  symptom  the  production  of  pus :  one  is  a  salpingitis  puinlenta 
gonorrho'ica;  the  other  is  a  salpingitis  purulenta  puerperalis.  The  true 
difference  lies  in  different  cocci  producing  the  disease. 

Hydrosalpinx  is  caused  by  an  inflammatory  occlusion  of  the  fim- 
briated extremity  of  the  tube,  the  accumulated  fluid  distending  its 
lumen  and  often  causing  the  canal  to  kink,  and  thus  presenting  further 
obstacles  to  the  egress  of  the  fluid  by  w  ay  of  the  uterus.  The  modes 
of  treatment  are  palliative  or  radical. 

Palliative  Treatment  consists  in  rest,  hot  douches,  keeping  the 
emunctories  active,  and  the  use  of  the  milder  analgesic  drugs — cam- 
phor, asafcetida,  belladonna,  cannabis  indica,  valerian,  bromides — dur- 
ing exacerbations  of  pain. 

Radical  Treatment. — It  is  already  claimed,  probably  with  pro- 
priety, that  by  means  of  massage  the  contents  of  such  a  tube  may  often 
be  evacuated,  and  after  several  such  evacuations  the  accumulation  does 
not  tend  to  return. 

Enucleation  is  the  treatment  most  frequently  practised.  Here,  after 
opening  the  abdomen,  the  adhesions  connecting  the  tube  to  the  intes- 
tines and  pelvic  wall  must  be  carefully  separated.  A  very  large  tube 
or  one  threatening  to  rupture  should  be  emptied  by  an  aspirator.  The 
ovary  is  usually  imbedded  in  a  mass  of  adhesions :  in  these  cases  the 
disease  is  evidently  no  more  a  disease  of  the  tube  alone  than  of  the 
ovary,  the  presence  or  absence  of  fluid  in  the  tube  being  a  purely  acci- 
dental concomitant.  After  lifting  the  structures  through  the  incision 
and  out  of  the  abdomen,  the  broad  ligament  is  transfixed  well  below 
the  disease,  tied  off,  and  the  structures  removed.  A  conservatism 
which  attempts  to  save  such  a  tube  or  a  part  of  a  tube  is  as  yet 
purely  experimental,  and  we  have  still  to  learn  whether  the  disease 
will  not  return  after  such  an  effort. 

Hsematosalpinx. — The  name  "  haeniatosalpinx  "  is  applied  to  an 
accumulation  of  fluid  blood  within  one  or  both  tubes,  not  including 
ruptured  extra-uterine  pregnancy.  Removal  of  the  diseased  tube  is 
the  only  remedy  known  for  this  disease.  The  contents  of  the  tube  are 
sometimes  septic,  and  great  care  must  be  observed  to  prevent  the  con- 
tamination of  the  neighboring  peritoneum. 

Pyosalpinx. — Pyosalpinx,  or  pus  in  the  Fallopian  tube,  is  rarely 
found  apart  from  such  an  extensive  pelvic  peritonitis  as  involves  the 
ovary  in  a  mass  of  adhesions. 

While  pus  can  often  be  squeezed  by  the  hand  from  a  distended 
tube  into  the  uterus,  even  in  such  quantities  as  to  pour  out  of  the 
vagina,  it  has  not  been  established  that  the  disease  can  in  this  way  be 
cured.  In  fact,  accumulations  and  intermittent  discharges  of  pus  are  a 
part  of  the  natural  history  of  this  disease. 

The  tendency  of  such  tubes  is  to  perforate  neighboring  organs. 
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especially  the  intestines:  this  tendency  constitutes  one  of  the  most 
serious  sources  of  danger  in  the  only  method  of  radical  cure  at  present 
within  our  reach— the  ablation  of  the  diseased  structures — for  the  finger 
of  the  operator  may  tear  open  the  thinned-out  coat  of  the  bowel,  into 
which  the  pus  would  have  shortly  discharged  had  no  operation  been 
performed. 

The  steps  of  the  enucleation  of  a  pyosalpinx  are — 

1.  An  abdominal  incision  in  the  linea  alba,  6-8  cm.  (2J-3^  inches) 
in  length. 

2.  Freeing  the  tube  from  the  adhesions  on  its  upper  surface,  taking 
extraordinary  care  not  to  tear  the  bowel,  and  carefully  suturing  at  once 
any  unavoidable  wounds  thus  made  which  continue  to  bleed. 

"  3.  Tapping  a  large  tube  or  one  distinctly  fluctuating  and  evacuating 
its  contents. 

4.  Elevation  of  the  tube  and  ovary  so  as  to  form  a  pedicle. 

5.  Transfixing  and  tying  the  pedicle. 

6.  Burning  out  the  little  uterine  end  of  the  tube  beyond  the  grasp 
of  the  ligature,  so  as  to  destroy  any  germs  or  pus  lingering  there. 

7.  Peritoneal  toilet — i.  e.  cleansing  the  peritoneum  of  blood,  clots, 

etc. 

8.  Closure  of  the  abdominal  incision  :  a,  closing  the  peritoneum 
with  a  continuous  catgut  suture;  and  b,  bringing  together  the  rest  of 
the  incision  with  silkworm-gut  sutures  about  three  or  four  to  the  inch. 

Interstitial  Salpingitis,  or  inflammation  of  the  walls  of  the  tube, 
results  in  thickening,  and  is  often  associated  with  the  production  of 
pus,  forming  pyosalpinx,  or  it  may  continue  without  the  formation 
of  pus. 

In  the  early  stages,  before  the  formation  of  pus,  as  evidenced  by 
chill,  fever,  repeated  attacks  of  pain,  with  hardening  of  the  vault  of 
the  vagina  due  to  surrounding  peritoneal  inflammation,  the  attendant 
can  well  afford  to  wait  to  determine  whether  with  rest  and  due  atten- 
tion to  the  bowels  and  hygiene  nature  will  not  be  able  to  throw  ofl7  the 
disease  by  absorption. 

It  is  a  mistake  to  imagine,  however,  with  our  present  deficient 
therapeutic  armature,  that  we  are  able  to  determine  the  course  of  such 
a  disease  in  the  more  favorable  direction. 

If  suppuration  occurs,  the  case  then  becomes  a  pyosalpinx,  and 
must  be  treated  as  such  (q.  v.).  If  it  remains  as  a  chronic  thickening 
of  the  walls,  the  character  of  further  treatment  will  be  determined  by 
the  ability  of  the  patient  to  afford  the  luxuries  of  prolonged  rest  and 
constant  medical  attention.  Patients  of  the  poorer  classes  will  much 
more  frequently  be  compelled  by  their  sufferings  to  seek  early  relief  at 
the  hands  of  the  surgeon,  who  will  endeavor  to  cure  the  pain  by  remov- 
ing its  tangible  cause,  the  inflamed  tube. 
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I  musl  here  expressly  warn  against  undertaking  this  operation  upon 
women  who  have  been  invalided  for  years.  Prolonged  invalidism 
from  pelvic  pains  often  develops  a  peculiar  quasi-hysterical  nervous 
wreck,  and  it  will  frequently  be  found  that  the  sufferings  apparently 
continue  in  spite  of  the  most  successful  operation.  The  patients  who 
have  nursed  (heir  ailments  so  long  seem  also  sometimes  actually  loth 
to  part  with  them  ;  I  have  heard  women  deny  that  an  operation 
had  helped  them,  in  spite  of  marked  improvement  and  amelioration 
of  their  symptoms. 

The  surgeon  cannot  be  too  frank  with  his  patient  beforehand,  and 
should  with  the  utmost  care  avoid  raising  a  false  standard  of  expecta- 
tions. A  restoration  to  absolute  good  health,  while  always  his  aim  and 
hope,  is  not  the  rule  in  this  class  of  patients.  Frankly  state  that  such 
improvement  as  makes  life  bearable  is  worth  the  effort ;  frankly  state 
that  it  is  possible  that  there  will  be  no  improvement  whatever,  and  the 
patient  will  be  grateful  for  any  relief  gained,  instead  of  being  soured 
by  disappointment.  Shun  also  the  error  of  supposing,  or  leading  the 
patient  to  suppose,  that  with  the  operation  all  necessity  for  further  treat- 
ment will  be  at  an  end.  The  convalescence  is  often  protracted  over  one 
or  two  years.  I  do  not  mean  by  this  that  the  patient  must  wait  this 
length  of  time  to  feel  that  she  has  been  improved  by  her  operation, 
but  that  the  full  benefit  is  appreciated  better  after  six  or  twelve  months 
than  in  six  or  eight  weeks.  If  both  sides  are  affected,  as  is  usually 
the  case,  the  removal  of  the  tubes  with  the  ovaries  is  followed  bv  an 
artificially  induced  menopause,  in  which  all  the  ordinary  complaints 
of  that  period  are  present  in  an  exaggerated  degree.  The  nervousness, 
the  flushes,  the  gentle  perspirations,  and  the  palpitations  persist  for  six 
or  eight  months,  and  then  gradually  abate. 

Tubercular  Disease  of  the  Tubes. — The  treatment  of  tubercular 
disease  of  the  tubes  is  intimately  associated  with  the  treatment  of 
tubercular  peritonitis  :  the  tubes  most  frequently  form  the  nidus  of 
infection  from  which  the  tubercular  process  spreads  to  the  neighboring, 
and  then  to  the  general,  peritoneum.  In  these  cases  the  intensity  of 
the  process  is  most  marked  in  the  pelvis,  and  particularly  about  the 
tube,  the  mesosalpinx,  and  the  broad  ligament. 

The  treatment  should  follow  one  of  two  courses — either,  a,  enuclea- 
tion of  the  tube  with  the  ovary  adherent  and  involved  in  the  disease, 
or,  b,  simply  draining  the  abdominal  cavity  by  the  introduction  of  a 
drainage-tube  through  the  abdominal  incision  down  to  the  floor  of  the 
pelvis. 

a.  Enucleation. — This  should  be  performed  whenever  practica- 
ble, when  the  structures  are  not  too  densely  bound  up  in  adhesions  to 
seriously  infected  surrounding  organs,  and  when  the  patient  is  not  too 
weak  from  long  continuance  of  the  disease. 
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The  results  of  enucleation,  even  in  the  worst  cases  with  disease 
extending  widely  out  into  the  peritoneum,  are  oftentimes  surprising, 
the  patient  being  completely  restored.  The  tube  in  advanced  tuber- 
culosis is  brittle  and  easily  torn.  Care  must  therefore  be  exercised 
not  to  drag  upon  it  too  forcibly.  It  is  better  to  tie  off  the  pedicle 
lower  down  in  the  abdomen,  using  a  number  of  ligatures.  The  peri- 
toneum must  be  sponged  dry  of  all  the  fluid  accumulation  almost  in- 
variably found  associated  with  this  disease,  and  a  glass  drainage-tube 
inserted,  reaching  down  into  the  pelvis  when  the  abdominal  incision  is 
closed.  (This  use  of  drainage  is  universal,  but  the  writer  questions 
very  much  the  benefit  arising  from  it.)  A  loose  gauze  plug  reach- 
ing down  to  the  bottom  of  the  tube,  with  its  outer  end  resting  upon 
some  sterilized  cotton,  acts  as  an  admirable  capillary  drain,  constantly 
drawing  fluid  up  from  the  pelvis  and  discharging  it  outside. 

6.  Drainage. — Where  the  structures  cannot  be  removed,  owing  to 
density  of  adhesions  or  the  profoundly  prostrated  condition  of  the 
patient,  the  operator  should  then  deftly  empty  the  abdomen,  through 
a  small  incision  (4-5  cm.),  of  all  its  accumulated  fluid,  and  at  once  slip 
in  a  drainage-tube,  close  the  wound  down  to  the  tube,  put  the  gauze 
plug  in  the  tube,  and  apply  the  dressing  and  the  binder.  Drainage 
should  be  continued  as  long  as  there  is  an  active  flow  of  fluid  from  the 
tube  ;  that  is,  from  three  days  to  a  week. 

After  the  tube  is  removed  the  tube-track  collapses,  but  there  is  in 
these  cases  a  peculiar  tendency  to  leave  a  fistulous  sinus  which  is  weeks 
or  months  in  closing  completely. 

Convalescence  is  protracted,  but  the  recovery  is  usually  perfect,  and 
there  seems  to  be  but  slight  tendency  to  tubercular  deposits  elsewhere, 
so  that  the  surgeon  need  not  hesitate  to  give  a  favorable  prognosis. 
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The  commoner  ovarian  diseases  calling  for  treatment  arc — 
Infantile  ovaries ;  Dislocated  ovaries :  a,  hernia,  h,  displaced  to 
pelvic  floor,  c,  displacements  upward;  Perioophoritis  with  adhesions; 
Cirrhotic  cystic  ovaries ;  Small  cystic  ovaries ;  Graafian  cyst ;  Cyst  of 
the  corpus  lutenm  ;  Hematoma  of  the  ovary;  Oophoritis;  Abscess  of 
lln'  ovary;  Ovarian  cystoma,  simple  and  papillary:  a,  polycysts;  6, 
monocysts ;  Parovarian  cyst ;  Dermoid  cyst ;  Sarcoma  ovarii ;  Car- 
cinoma ovarii. 

There  is  no  specific  medication  for  any  disease  of  the  ovaries,  in  spile 
of  all  assertions  to  the  contrary,  and  the  present-day  medical  treatment 
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of  such  diseases  is  in  the  highest  degree  irrational,  for  there  is  rarely 
an  attempt  to  make  an  accurate  diagnosis,  the  presence  of  ovarian  dis- 
ease being  oftenest  assumed  in  its  absence.  If  this  statement  as  to  the 
futility  of  specific  medication  holds  good  for  those  lesser  diseases  in 
which  the  ovary  is  not  greatly  increased  in  size,  it  is  true  a  fortiori  in 
those  neoplastic  diseases  in  which  the  ovary  steadily  increases  in  size, 
first  filling  the  pelvis,  then  becoming  an  abdominal  growth,  and  at 
times  even  surpassing  in  size  all  the  rest  of  the  viscera  taken  together. 
In  these  latter  affections  the'uselessness  of  drugs  has  been  so  often 
demonstrated,  and  the  disastrous  effects  of  waiting  are  now  so  univer- 
sally known,  that  I  do  not  hesitate  therefore  to  pronounce  such  attempts 
unjustifiable.  While  denouncing  the  specific  medication  of  to-day  I 
would  praise  the  usefulness  of  those  drugs  which  we  use  "  on  general 
principles"  for  the  pain,  for  anaemia,  for  alterative  and  general  tonic 
effect.  In  the  effectual  employment  of  such  remedies  to  supply  and 
repair  tissue-waste,  to  tone  up  the  enervated,  to  combat  the  train  of 
secondary  maladies,  such  as  indigestion,  palpitation,  constipation,  head- 
ache, etc.,  the  judgment  of  the  general  practitioner  is  often  keener  than 
that  of  the  specialist.  In  this  field,  in  an  indirect  way,  medicines  have 
a  wide  scope  and  do  excellent  work. 

It  must  be  constantly  borne  in  mind  that  the  term  "  ovarian  neur- 
algia"— "ovaralgia" — has  no  pathological  basis,  and  the  pain  thus 
felt  and  definitely  located  is  met  with  in  a  variety  of  diseases  or  even 
where  there  is  no  disease  at  all. 

In  inflammatory  diseases  affecting  the  ovaries  the  general  principles 
governing  the  treatment  of  inflammations  elsewhere  are  applicable  also. 
The  most  important  arm  of  the  treatment  in  the  acute  stages  of  the 
affection  is  a  reliance  upon  the  vis  medicatrix  naturce.  With  patient 
waiting  nature  will  often  cut  the  attack  short,  and  by  a  removal  of 
many  of  the  fresh  inflammatory  products  will  alleviate  the  most  dis- 
tressing symptoms.  When  the  disease  has  passed  into  the  chronic 
stage,  unaided  nature  seems  helpless ;  here  the  solvent  action  of  elec- 
tricity or  the  stimulation  of  massage  or  the  mechanics  of  surgery  steps 
in  as  curative  or  as  a  valuable  adjuvant. 

Infantile  Ovaries. 
There  is  no  treatment  for  this  condition,  which  is  oftenest  associated 
with  an  infantile  undeveloped  uterus.  The  pains  which  are  the  mo- 
limina  of  an  incompletely  developed  organ  endeavoring  to  perform 
virile  functions  are  best  combated  by  sedatives.  Where  the  pains 
are  purely  periodical  in  their  appearance  there  is  even  no  serious 
objection  to  one  or  two  hypodermic  injections  of  the  sulphate  of 
morphine  to  J  or  ]  grain).  A  continuous  use  of  any  of  the  opium 
preparations  must  be  avoided  from  the  first,  being  reprehensible  here 
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as  in  any  other  pelvic  disease.  Bear  in  mind  that  in  eases  in  which  no 
sedative  drug  has  ever  been  used  patients  who  have  thus  suffered  every 
month  tor  many  years  often  retain  blooming  health.  There  are  more 
wrecks  from  inoculation  of  the  patient  with  the  morphine  habit  than 
there  are  from  the  disease  itself.  There  is  a  peculiar  tendency  in  ova- 
rian pain  to  induce  hysteria,  and  the  best  gauge  of  the  amount  of  pain 
is  not  always  the  movements  and  the  expressions  of  the  sufferer.  A 
keen  eye  will  detect  the  difference.  Where  the  pain  persists  and  inca- 
pacitates the  patient  for  the  duties  and  enjoyments  of  life,  surgery 
should  be  resorted  to  and  both  ovaries  and  tubes  removed. 

Dislocated  Ovaries. 

Under  this  term  we  include — 

a,  Hernia  of  the  ovary  into  the  inguinal  canal ; 

b,  Downward  displacement  to  the  pelvic  floor,  so-called  "  prolapsed 
ovarv  ;" 

c,  Displacement  of  the  ovary  effected  by  inflammatory  adhesions. 

I  will  not  refine  my  classification  so  far  as  to  include  ovaries  dis- 
placed by  enlargement  of  an  ovary  or  part  of  an  ovary  or  displacement 
of  the  uterus. 

a.  Hernia  of  the  Ovary. — The  commonest  form  is  hernia  into  the 
inguinal  canal.  An  ovary  in  this  situation  must  be  carefully  protected 
from  pressure  or  blows  by  proper  padding  of  the  clothing.  At  the 
monthly  periods  pain  in  the  ovary  may  be  relieved  by  resting  with 
flexed  thighs  and  by  hot  applications  directly  over  the  tender  organ. 

A  tendency  to  morbid  enlargement  should  be  promptly  recognized 
and  followed  by  extirpation.    The  steps  of  the  operation  are  simple : 

1.  Incision  through  the  skin  and  subcutaneous  tissue,  3-4  cm.  in 
length,  directly  over  the  ovary. 

2.  Cutting  carefully  down  between  the  pillars  of  the  inguinal 
canal. 

3.  Opening  the  peritoneum  just  enough  for  the  small  axis  of  the 
ovary  to  pass  through. 

4.  Making  such  pressure  behind  the  ovary  as  will  deliver  it  out  of 
the  incision,  and  separating  any  adhesions  holding  it  in  its  bed. 

5.  Sufficient  traction  upon  the  ovary  to  form  a  pedicle  on  its  prox- 
imal side,  and  transfixion  and  ligature  in  the  ovarian  plexus. 

6.  Closure  of  the  peritoneal  wound  with  continuous  catgut  suture, 
and  closure  of  the  skin  and  fasciae  with  silkworm-gut  sutures  ;  the 
application  of  a  sterilized  collodion  dressing,  hermetically  sealing  the 
w  ound  ;  a  cotton  pad  and  a  spica  bandage  complete  the  dressing,  which 
need  not  be  disturbed  for  a  week. 

b.  Displacement  of  the  Ovary  on  to  the  Pelvic  Floor. — This  is 
in  no  sense  a  "  prolapsus  "  and  in  no  sense  a  "  hernia  ;"  it  is  a  descensus, 
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most  frequently  found  associated  with  and  caused  by  retroflexion  or 
retroversion  of  the  uterus,  when  the  ovary  lies  imprisoned  beneath  the 
displaced  womb.  It  requires  iki  stretch  of  the  imagination  to  realize 
that  the  periodical  congestions  of  an  ovary  imprisoned  below  a  retro- 
flexed  uterus  would  naturally  be  painful,  and  that  the  tenderness  should 
in  time  become  intermenstrual  as  well  as  menstrual.  In  these  cases  a 
reposition  of  the  uterus  effects  a  replacement  also  of  the  ovaries  and  the 
symptoms  cease.  When,  however,  no  other  pelvic  abnormality  than  a 
downward  displacement  of  one  or  both  ovaries  is  present,  the  associated 
symptoms  of  weight,  aching,  backache,  lassitude,  cannot  be  attributed 
with  such  certainty  to  this  frequently-found  abnormality,  for  such  dis- 
placements are  often  enough  found  where  no  disagreeable  symptoms  are 
present.  Congestion  and  dilatation  of  the  blood-vessels  may  have  much 
to  do  with  the  production  of  the  symptoms,  but  the  fact  is  by  no  means 
established.  It  is  therefore  doubtful  how  far  we  are  justified  in  direct- 
ing a  vigorous  treatment  against  the  ovaries  themselves. 

I  have  absolutely  no  confidence  in  a  simple  bimanual  reposition  of  a 
displaced  ovary,  or  in  the  special  utility  of  any  of  the  gibbous  pessaries 
designed  to  avoid  making  pressure  on  the  tender  organs.  Better  results 
are  to  be  obtained  from  the  use  of  hot  douches  and  local  treatment  in 
the  form  of  free  depletion  of  the  cervix  to  the  extent  of  about  15  cc. 

ounce)  of  blood,  repeated  every  seven  to  ten  days  in  the  intermen- 
strual period,  while  the  depletory  effect  of  a  boroglyceride  pack 
(absorbent  cotton  saturated  with  6-8  cc.,  1J  to  2  drachms,  of  the 
solution)  against  the  cervix,  sustained  by  a  springy  wool  pack  below, 
is  used  every  three  or  four  days  in  the  intervals.  In  whatever  way 
produced,  the  effect  of  this  treatment  is  excellent  and  the  relief  often 
prolonged  and  lasting. 

c.  Displacements  due  to  Inflammatory  Adhesions  and  Ovaries 
adherent  in  situ  normali. — Such  displacements  are  usually  the  result 
of  a  widespread  pelvic  inflammation  involving  the  tubes  as  well  as 
ovaries,  and  as  such  are  treated  under  Tubo-ovarian  Diseases. 

Where  the  adhesions  are  not  dense  the  ovary  may  be  released 
by  anaesthetizing  the  patient  and  breaking  the  adhesions  or  strip- 
ping the  ovary  off  from  its  attachments  by  the  index  or  index  and 
middle  fingers  introduced  high  up  within  the  rectum  behind  the  uterus, 
while  the  counter- resistance  is  afforded  by  the  abdominal  hand  compress- 
ing the  tissues  above  down  on  the  ovary,  as  already  described.  Rest 
in  bed  should  be  enjoined  for  a  week  after  such  an  operation. 

Cirrhotic  Ovaries. 

No  treatment  affects  this  condition,  which  is  not  a  disease,  and  the 
gynecologist  should  be  loth  to  open  the  abdomen  Cor  the  removal  of 
cirrhotic  ovaries.     The  only  indication  for  operation  is  the  persist- 
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ence  of  pain  severe  enough  to  make  the  patient's  life  burdensome. 
Under  such  circumstances  the  operation  is  perfectly  justifiable  and  its 
results  sometimes  brilliant. 

Multiple  Small  Cysts  of  the  Ovary. 

These  are  simply  enlarged  Graafian  follicles  which  attain  a  diameter 
of  from  |  to  1  cm.  Their  significance  is  not  understood.  They  are 
most  frequently  found  associated  with  long-standing  pelvic  inflamma- 
tory disease.    Operation  for  this  condition  alone  is  never  justifiable. 

Enlarged  Graafian  Cyst. 

I  introduce  this  affection,  unnoticed  in  the  textbooks,  because  of 
the  frequency  with  which  I  have  met  it.  The  Graafian  follicle  some- 
times increases  in  size  until  it  is  2-3  cm.  (about  1  inch),  or  4  or  5  cm. 
(about  2  inches)  in  diameter,  or  even  fills  the  whole  pelvis.  It  thus 
forms  a  single  large  thin-walled,  limpid  cyst,  usually  bound  to  the 
pelvic  walls  by  some  adhesions.  The  persistent  pain  and  disturbance 
of  the  general  health  are  remarkably  out  of  proportion  to  the  appar- 
ently  simple  nature  of  the  affection. 

Operation  is  the  only  method  of  affording  relief.  It  is  probable 
that  the  intentional  rupture  of  these  cysts,  recognized  in  the  bimanual 
examination  through  the  rectum  by  their  uniformity,  their  fluctuation, 
and  their  thin  walls,  would  be  followed  by  no  serious  reaction,  and  pos- 
sibly by  relief  equal  to  the  much  more  formidable  extirpation  by  the 
abdomen. 

The  only  hindrance  to  recommending  such  a  course  is  the  uncer- 
tainty in  the  diagnosis,  which  can  only  be  made  by  the  most  practised 
diagnostician.  The  writer  has  ruptured  several  such  cysts  without 
harm  to  the  patient.  Where  the  rounded  prominence  of  the  cyst 
can  be  distinctly  felt  close  to  the  vaginal  vault,  tapping  is  a  better 
procedure  than  abdominal  section,  which  can  always  be  performed 
later  in  the  event  of  refilling  and  continuance  of  the  pain.  I  am 
opposed  to  exploratory  puncture,  and  such  a  use  of  the  aspirator  is  in 
no  sense  exploratory,  for  it  is  employed  after  forming  the  diagnosis 
when  the  needle  is  carried  into  the  sac,  just  as  definitely  as  an  incision 
made  with  a  knife  with  the  distinct  purpose  of  evacuating  the  sac. 

Safe  and  simple  as  such  an  operation  is  when  properly  performed, 
it  can  easily  be  made  dangerous  if  undertaken  with  neglect  of  necessary 
precautions.    The  steps  are  the  following: 

1.  Anaesthesia,  only  necessary  in  a  nervous,  sensitive  patient. 

2.  Posture  of  t  he  patient  is  an  exaggerated  lithotomy  position,  with 
thighs  well  flexed  on  the  abdomen  and  buttocks  resting  on  the  edge  of 
the  bed  or  table  on  the  writer's  perineal  cushion. 
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3.  Thorough  cleansing  of  the  whole  external  genital  and  vaginal 
tract  with  soap  and  water. 

4.  Location  of  the  most  prominent  part  of  the  tumor  behind  the 
uterus  with  the  index  finger.    (Avoid  the  lateral  fornices.) 

5.  Incision  of  the  vaginal  mucosa  with  a  straight,  sharp  bistoury 
carried  in  and  guarded  by  the  index  finger.  This  avoids  the  most 
difficult  and  painful  part  of  the  puncture.  The  difficulty  of  plunging 
the  point  of  the  aspirator  through  the  tough  vaginal  mucosa  is  often 
considerable,  and  may  even  displace  the  cyst  out  of  the  reach  of  tap- 
ping- 

6.  Introduction  of  the  trocar-point  through  the  little  incision,  push- 
ing it  steadily  on  into  the  cyst.  Withdrawing  the  trocar  from  the 
cauula,  and  aspirating.  Care  must  be  taken  not  to  push  the  trocar 
too  far,  lest  it  penetrate  the  opposite  as  well  as  the  adjacent  wall 
of  the  cyst  and  result  in  a  dry  tap.  It  must  be  borne  in  mind, 
too,  that  the  canula  can  impinge  against  the  cyst-wall  and  the  flow 
cease  while  considerable  fluid  still  remains  in  the  cyst.  This  will  be 
recognized  by  a  sudden  stoppage  in  the  flow  or  an  intermittent,  jerky 
flow. 

7.  After  tapping,  a  loose  pack  of  iodoform  gauze  (5  per  cent,  iodo- 
form) is  introduced  into  the  vagina  and  the  patient  put  to  bed  for  a 
few  days  or  a  week.  The  gauze  should  be  removed  in  thirty-six 
hours  and  nothing  further  done  to  the  vagina.  The  bowels  should 
be  kept  well  emptied  and  soft  and  liquid  diet  given.  It  is  a  mis- 
take to  give  patients  confined  to  bed  the  same  quality  and  quantity  of 
nourishment  as  those  who  are  engaged  in  all  the  activities  of  ordinary 
daily  life. 

Removal  of  the  cyst  by  abdominal  section  is  usually  one  of  the 
simpler  abdominal  operations.  A  large  thin-walled  cyst  should  be 
tapped  before  attempting  to  remove  it,  thus  avoiding  the  certain  rup- 
ture and  escape  of  the  fluid,  as  well  as  the  necessity  of  making  a  large 
incision.    Drainage  should  not  be  used. 

Sometimes  such  cysts  can  be  safely  exsected,  leaving  the  remaining 
sound  part  of  the  ovary.   The  line  of  the  excision  is  closed  by  sutures. 

Cyst  of  the  Corpus  Luteum. 

This  disease  is  also  frequent.  The  cyst  thus  formed  resembles  in 
its  relations  and  its  size  and  external  appearance  the  cyst  of  the 
Graafian  follicle  just  described  and  the  treatment  is  in  no  way 
different. 

HEMATOMA  OP  THE  OVARY. 

This  may  be  either  multiple  or  single,  forming  no  tumor  at  all  or 
forming  a  tumor  as  large  as  a  hen's  egg.    This  condition  can  only  be 
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treated  directly  by  abdominal  section,  and  the  discovery  of  the  nature 
of  the  disease  is  usually  incidental,  the  operation  having  been  under- 
taken for  other  reasons."  In  a  case  of  the  author's  a  persistent,  uncon- 
trollable uterine  hemorrhage  made  removal  of  the  ovaries  imperative: 
these  were  found  studded  with  small  blood-coagula  into  the  Graafian 
follicles. 

Oophoritis. 

This  is  not  a  simple,  uncomplicated  disease.  Although  it  is  an 
affection  of  grave  importance,  profoundly  affecting  fecundity  as  it  does, 
yet  the  opportunity  does  not  arise  to  treat  the  disease  as  such.  Inflam- 
mation of  the  parenchyma  of  the  ovary  arises  in  the  course  of  grave 
post-puerperal  affections  in  common  with  uterine  and  tubal  disease,  and 
general  septic  infection,  and  from  infection  conveyed  direct  per  tubam, 
and  for  the  time  being  the  efforts  of  the  practitioner  are  directed  simply 
toward  saving  the  life  of  the  patient.  In  its  after-history  the  disease 
is  closely  connected  with  chronic  pelvic  peritonitis  and  tubal  disease, 
both  ovary  and  tube  being  bound  down  by  adhesions,  or  it  passes  into 
ovarian  abscess  (q.  v.).  In  the  former  case  the  consideration  of  the 
propriety  of  enucleation  comes  up,  as  discussed  under  Chronic  Inflam- 
mation of  Tube  and  Ovary. 

Abscess  of  the  Ovary 

forms  a  large  round  sac,  in  size  and  shape  and  relation  like  the  enlarged 
Graafian  cyst,  but  its  walls  are  much  thicker  and  fluctuation  far  from 
being  so  distinct. 

The  only  rational  treatment  of  a  pelvic  abscess  is  evacuation  or 
enucleation  of  the  whole  cyst — not  so  much  because  of  the  danger  of 
rupture  into  the  peritoneum,  which  has  been  over-estimated,  as  on 
account  of  the  indefinite  protracted  invalidism  to  which  the  person 
harboring  the  abscess  is  condemned.  The  effects  of  slow  absorption 
of  the  pus-products  are  but  too  evident  in  their  ravages  upon  the 
general  health. 

a.  When  such  an  abscess  projects  into  the  vault  of  the  vagina  the 
procedure  of  opening  and  draining  from  below  is  commendable,  and 
in  the  event  of  the  partition  dividing  the  cyst  from  the  vaginal  vault 
being  thinned  out  it  is  the  only  proper  procedure.  Under  the  latter 
circumstances  a  pair  of  sharp-pointed  scissors  or  a  knife  may  easily  be 
plunged  in — indeed,  the  finger  may  sometimes  be  thrust  through — and 
a  free  exit  for  the  pus  established  and  carefully  kept  open  afterward  by 
passing  in  bougies  or  dilators  every  two  or  three  days.  The  cyst 
should  be  gently  washed  out  every  few  days,  or  even  daily,  with 
a  2  pei-  cent,  warm  carbolized  douche  passed  through  a  two-way 
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catheter.  In  the  course  of  several  months  the  walls  contract  and 
the  cavity  becomes  obliterated.  The  ovary  remains  adherent  to  the 
pelvic  floor,  usually  giving  rise  to  no  distressing  symptoms. 

b.  The  abdominal  operation  for  enucleation  of  the  sac,  as  well  as 
removal  of  the  pus,  is  more  dangerous — dangerous  on  account  of 
adhesions  between  the  ovary  and  neighboring  viscera,  and  dangerous 
because  the  character  of  the  pus  must  be  unknown  until  microscopically 
examined,  the  rupture  of  a  sac  containing  streptococci  adding  greatly 
to  the  dangers.  I  have  demonstrated  this  in  several  instances.  We 
are  therefore  never  justified  in  representing  the  abdominal  operation  as 
innocuous  and  safe.  This  avenue  must  be  chosen  when  the  ovarian 
tumor  does  not  present  those  characters  described  in  the  last  section. 
In  the  absence  of  a  definite,  well-rounded,  convex,  fixed  prominence 
encroaching  upon  the  vaginal  vault,  which  we  might  say  invites 
operation  from  below,  the  superior  or  abdominal  operation  must  be 
selected. 

The  steps  are — 

1.  An  abdominal  incision  in  the  linea  alba  6-8  cm.  (2-3  in.)  in 
length. 

2.  Palpation  of  the  upper  surface  of  the  tumor,  inspection  of  the 
adhesions,  and  gentle  separation  of  omentum  and  intestines  from  the 
convexity  of  the  tumor. 

3.  Tapping  the  tumor  with  the  largest  trocar  and  canula  (2  to  2.5 
mm.),  and  aspirating  all  the  pus ;  immediate  closure  of  the  puncture 
upon  withdrawal  of  the  canula. 

4.  Separation  of  the  tumor  from  its  bed  of  adhesions,  beginning  by 
working  the  fingers  clown  between  the  sac  and  the  posterior  or  postero- 
lateral pelvic  wall,  working  the  fingers  under  it,  and  then  rolling 
it  upward  in  the  upper  border  of  the  broad  ligament  as  an  axis, 
delivery  from  the  abdominal  incision,  transfixing,  and  tying  of  the 
pedicle. 

5.  Irrigation  is  always  necessary  where  any  pus  has  escaped  in  the 
enucleation.  The  distribution  of  this  pus  should  be  guarded  against 
in  every  possible  way  before  its  escape  by  pushing  the  intestines  up 
and  by  placing  a  few  soft  sponges  down  about  the  tumor,  and,  if  any 
pus  is  seen  to  escape,  by  removing  as  much  of  it  as  possible  at  once 
with  a  sponge.  After  the  removal  of  the  tumor  the  sponge  should  be 
lilted  out,  cleansed,  and  the  pelvis  gently  sponged  thoroughly  clean. 
Then  the  incision  should  be  held  widely  open  with  retractors,  and  by 
making  a  gutter  of  two  or  three  fingers  behind  the  uterus,  with  their 
dorsal  surfaces  applied  against  the  promontory  of  the  sacrum,  one  or 
two  litres  (quarts)  of  a  normal  salt  solution  (6  grammes  to  1000  cc. 
water)  (90  grains  to  the  quart,  temperature  43°  C  =  110°  F.),  poured 
in,  and  the  pelvis  and  lower  intestines  thoroughly  washed  by  stir- 
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riuo-  the  water  about  with  the  fingers  or  with  a  small  sponge  on  a 
holder. 

It  is  a  technical  error  to  irrigate  and  wash  out  the  whole  abdominal 
cavity  when  but  a  little  pus  escapes  into  the  pelvis.  Such  extensive 
irrigation  should  be  practised  only  in  the  event  of  large  uncertain 
amounts  escaping  among  the  intestines.  This  will  not  often  be  neces- 
sary if  the  abscess  is  aspirated  before  removal. 

6.  After  irrigation  dry  out  the  pelvis  thoroughly,  take  a  clean 
sponge,  and  pass  it  under  the  abdominal  walls  up  toward  each  renal 
region,  making  a  little  counter-pressure  on  the*  outside  to  bring  any 
fluid  toward  the  sponge;  sponge  out  both  iliac  fossae,  and  carefully 
wipe  out  the  vesico-uterine  pouch. 

7.  Bring  down  the  omentum  and  close  the  abdominal  incision  by  a 
continuous  catgut  suture  for  the  peritoneum,  and  sutures  of  silkworm 
gut  for  the  muscles,  fasciae,  and  skin. 

8.  The  dressings  and  after-treatment  as  in  other  cases. 

With  the  complete  removal  of  the  disease  in  this  way  health  soon 
returns. 

Ovarian  Cystoma. 

Ovarian  cystoma  is  the  classical  ovarian  disease. 

The  treatment  of  such  affections  should  in  all  cases  be  preparatory 
to  a  complete  extirpation  of  sac  and  contents,  the  sole  object  being  to 
get  the  patient  in  the  best  possible  condition  for  the  operation.  There 
is  no  particular  time  in  its  history  or  size  in  its  growth  when  an  ova- 
rian cystoma  should  be  extirpated.  If  recognized  before  it  is  large 
enough  to  escape  from  the  pelvis,  then  is  the  most  favorable  time  to 
operate ;  then  the  complications  are  apt  to  be  fewest  before  the  diges- 
tive function  and  nutrition  have  become  so  profoundly  affected  as  they 
are  later  in  the  course  of  the  disease. 

There  is  no  use,  and  much  harm,  in  waiting  for  such  illusionary 
advantages  as  inuring  the  system  to  the  disease,  accustoming  the  peri- 
toneum to  insult  through  attacks  of  peritonitis,  and  constant  friction  of 
the  cyst-wall  on  the  parietal  and  visceral  peritoneal  surfaces.  Medica- 
tion, other  than  general  systemic  strengthening,  is  folly.  Electricity 
and  massage  can  do  nothing  but  harm.  Tapping  under  ordinary  cir- 
cumstances should  never  be  resorted  to,  for  by  this  means  peritonitis 
is  excited,  haemorrhage  into  the  cavity  of  the  cyst  is  provoked,  malig- 
nant contents,  so  common  in  these  doubtfully  benign,  doubtfully  malig- 
nant growths,  may  thus  be  sown  broadcast  over  the  sound  peritoneum, 
and  moreover  the  cysts  always  fill  up  again  ;  the  tap  cannot  empty  the 
small  cysts,  and  whoever  has  seen  the  glistening  surface  of  an  ovarian 
cyst  often  traversed  by  huge  veins  just  under  the  linea  alba  would  be 
inclined  thereafter  to  look  upon  a  tapping  of  election  as  a  foolhardy 
running  of  risks. 
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Tapping  is  allowable  in  cysts  of  enormous  size  w  here  the  operator 
fears  to  remove  such  a  tremendous  pressure  and  supporl  suddenly  from 
the  portal  circulation  and  the  diaphragm.  This  tapping  should  pre- 
cede the  operation  by  but  a  few  days,  and  the  withdrawal  of  the  fluid 
substituted  by  compresses  and  bandages.  Other  things  being  equal 
put  the  patient  at  rest,  stimulate  her  skin,  her  bowels,  and  her  kid- 
neys, know  exactly  the  state  of  the  latter,  both  as  to  the  amount  of 
urine  secreted  daily  and  the  presence  of  albumin  or  casts,  and  operate 
at  once. 

The  writer  thus  operated  upon  a  tumor  weighing  one  hundred  and 
sixteen  pounds,  with  restoration  of  the  woman,  who  had  long  been  a 
mere  appendage  to  her  larger  parasite,  to  perfect  health. 

The  steps  of  the  operation  are — 

1.  An  incision  7-10  cm.  (3-4  inches)  in  length,  in  the  linea  alba, 
halfway  between  the  umbilicus  and  pubes  over  the  lower  convexity 
of  the  tumor,  opening  the  peritoneum  and  exposing  the  glistening  white 
surface  of  the  thick  cyst-wall.  The  intestines  have  all  been  displaced 
upward  by  the  tumor  and  do  not  appear. 

2.  Tapping.  The  puncture  of  the  cyst  with  a  bistoury,  stopping  the 
hole  for  a  moment  with  the  finger,  withdrawal  of  the  finger,  and 
plunging  the  large  canula  (Hodge's)  into  the  cyst.  The  contents  pour 
down  into  the  bucket,  and  as  the  cyst-wall  becomes  flaccid  it  is  seized 
with  forceps  and  held  up  in  the  incision  while  an  assistant  keeps  up 
gentle  pressure  in  both  flanks,  forcing  the  fluid  into  the  canula.  The 
largest  division  of  the  cyst  always  lies  in  front,  and  if  high  up  to  the 
right  side  (a  simple  matter  of  accommodation  due  to  form),  and  with 
its  evacuation  either  the  rest  of  the  cyst  can  be  everted,  or  by  intro- 
ducing a  finger  the  septa  of  a  few  smaller  cysts  are  broken,  and  their 
contents  thus  evacuated  and  the  whole  mass  then  drawn  out. 

3.  Adhesions  binding  the  cyst  to  the  abdominal  wall  or  the  abdom- 
inal or  pelvic  viscera  must  be  carefully  separated,  always  observing  the 
principle  of  sacrificing  the  cyst-wall  for  the  benefit  of  its  host.  The 
omentum  alone  may  be  freely  sacrificed.  Pelvic  adhesions  must  be 
treated  with  especial  care,  to  avoid  wounding  large  venous  trunks. 

4.  Ligating  the  pedicle.  If  not  more  than  2-3  cm.  broad,  or  if 
very  flat  3  or  4  cm.  broad,  the  pedicle  may  be  simply  transfixed  with 
a  double  ligature  and  tied  both  ways,  but  a  broader  or  a  thick,  fleshy 
pedicle  should  never  be  trusted  to  two  ligatures.  Here  safety  is  only 
to  be  found  in  several. 

5.  Where  fluid  has  escaped  from  the  tumor  and  there  is  blood  in  the 
abdominal  cavity,  it  is  an  excellent  plan  to  wash  it  out  thoroughly  with 
normal  salt  solution,  temp.  43,  C,  poured  freely  in.  This  has  an  excel- 
lent stimulating  as  well  as  cleansing  effect. 

6.  The  abdomen  is  sponged  dry  and  closed  with  two  layers  of 
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sutures— a  separate  continuous  catgut  suture  for  the  peritoneum  and 
interrupted  catgut  sutures  for  the  muscles,  fascia?,  and  skin. 

7.  The  application  of  the  dressing  of  sterilized  collodion  to  the 

wound.  . 

8.  The  application  of  the  binder  and  putting  the  patient  to  bed. 

Parovarian  Cyst. 

The  treatment  of  this  disease  is  also  by  enucleation.  It  is  true  that 
in  the  case  of  parovarian  cysts  accidental  blows  have  ruptured  the  cyst 
intra-abdomen,  and  absorption  of  the  fluid  has  resulted  in  a  cure;  it  is 
also  true  that  a  single  tapping  has  cured  such  cases.  In  spite  of  these 
facts,  there  is  a  dangerous  tendency  on  the  part  of  parovarian  cysts  to 
malignancy,  evidenced  by  the  papillary  masses  frequently  found  lining 
their  walls,  and  no  physician  is  justified  in  assuming  such  a  risk  in  view 
of  the  safety  of  extirpation. 

Extirpation  is  practised  as  just  described  in  the  enucleation  of  the 
simplest  kind  of  an  ovarian  tumor  in  the  preceding  section. 


Dermoid  Cyst. 

A  dermoid  cyst  is  a  most  dangerous  parasite,  and  extirpation  is  the 
only  proper  plan  of  treatment. 

These  cysts  are  peculiarly  liable  to  attacks  of  inflammation,  glueing 
them  down  to  all  surrounding  organs,  or  they  are  even  occasionally 
liable  to  suppuration  and  perforation  into  the  neighboring  viscera. 
The  great  difficulty,  therefore,  to  be  encountered  at  the  operation  is  the 
number  of  dense  adhesions,  which  must  be  slowly  and  patiently  dealt 
with,  always  sacrificing  the  cyst-wall  rather  than  any  abdominal 
viscus. 

Sarcoma  Ovarii  ;  Carcinoma  Ovarii. 

These  malignant  diseases  call  for  speedy  removal.  When  taken  in 
their  earliest  stages  the  probability  of  a  relapse  is  slight,  for  they  are 
localized.  One  important  precaution  to  be  taken  is  to  form  a  pedicle 
at  as  great  a  distance  as  possible  from  the  tumor. 

It  will  sometimes  happen  that  these  diseases  will  be  first  discovered 
after  relieving  the  abdomen  of  a  quantity  of  ascitic  fluid  by  tapping. 
It  is  much  more  satisfactory,  however,  to  follow  the  writer's  practice  of 
making  the  tapping  an  exploratory  operation,  and  ascertaining  at  the 
same  time  the  nature  of  any  obscure  abdominal  disease.  In  other 
words,  instead  of  plunging  a  trocar  into  the  abdomen,  to  make  an 
incision  2J.-4  cm.  (1-1  f  inches)  long,  rapidly  and  perfectly  evacuate 
(lie  fluid  through  this,  and  then  carry  in  one  or  two  fingers  and  explore 
the  abdominal  cavity. 
Vol.  III.— 53 


834     DISEASES  OF  THE  BROAD  LIGAMENTS,  TUBES,  ETC. 


Neither  of  the  diseases  in  question  should  be  touched  when  it  has 
spread  beyond  the  original  focus,  the  ovary.  When  thus  Limited  the 
operation  of  enucleation  is  quite  simple,  resembling  the  removal  of*  an 
ordinary  ovarian  cyst. 

Prospective. — It  cannot  be  reasonably  expected  that  the  future 
will  supply  our  armamentarium  with  drugs  of  any  value  in  curing 
these  diseases.  Such  an  idea  is  almost  Utopian,  belonging  more  to 
the  mystical  pathology  of  the  past. 

Although  we  have  no  prospect  of  finding  any  such  alchemical  reme- 
dies, a  wider  and  better  field  remains  for  our  successors,  who,  armed 
with  the  knowledge  we  have  given  them  of  the  infectious  nature  of  the 
inflammatory  diseases,  will  exercise  the  nobler  faculty  of  preventive 
medicine,  and  will  observe  many  cases  of  cancer  in  their  incipiency  by 
keeping  patients  whose  family  history  points  in  this  direction  constantly 
under  observation. 

In  the  milder  pelvic  complaints  there  is  even  now  a  reaction  against 
surgical  methods  and  a  laudable  effort  to  find  new  avenues  of  treatment 
and  cure. 


DISEASES  OF  PREGNANCY,  PARTURITION, 
AND  OF  THE  PUERPERIUM;  EXTRA- 
UTERINE PREGNANCY,  AND  ABORTION. 

By  BARTON  COOKE  HIRST,  M.  D. 


PREGNANCY,  PARTURITION,  AND  THE  PUERPERIUM. 

In  this  article  will  be  presented  first  a  sketch  of  the  medicinal 
treatment  demanded  by  the  majority  of  pregnant,  parturient,  and 
puerperal  women,  although  the  child  bearing  process  may  not  in  them 
be  called  complicated ;  next  the  medicinal  treatment  of  complications 
in  the  childbearing  period. 

Pregnancy. 

Constipation  is  more  frequent  in  the  pregnant  than  in  the  non- 
pregnant woman.  Inactivity  of  the  bowels  is  more  than  a  disad- 
vantage or  a  discomfort,  for  extra  work  is  thrown  upon  the  kidneys, 
already  perhaps  overburdened,  and  kidney  insufficiency  with  its  attend- 
ant dangers  becomes  more  probable.  The  majority  of  pregnant  women, 
therefore,  need  laxatives.  A  drug  or  drugs  must  be  selected  that  will 
not  violently  purge,  for  gestation  might  be  thus  interrupted,  and  that 
can  be  used  for  a  long  period  without  ill  effects,  for  the  constipation  is 
usually  intractable  till  the  pregnancy  is  terminated.  I  employ  more 
often  than  anything  else  the  fluid  extract  of  caseara  sagrada  in  20— 
30-drop  doses  at  bed-time.  This  dose  may  be  repeated  twice  or  thrice 
dailyif  necessary.  The  smallest  dose  of  a  laxative,  repeated  as  sel- 
dom as  possible,  should  be  the  rule  in  treating  constipation,  whether  in 
pregnancy  or  not.  A  pill  of  aloes,  strychnine,  and  belladonna  is  use- 
ful, but  its  prolonged  employment  is  not  advisable.  It  makes  a  good 
alternative  with  the  caseara  when  the  latter  begins  to  lose  its  effect. 

The  diet  must  at  the  same  time  be  regulated  and  habits  of  regularity 
advised.  In  the  worst  case  of  constipation  I  have  ever  seen  in  preg- 
nancy there  had  been  but  one  movement  in  three  weeks,  the  patient 
eating  pretty  heartily  all  the  while.  I  gave  an  ounce  of  castor  oil  and 
four  compound  cathartic  pills  at  once.  The  evacuation  was  enormous, 
but  the  pregnancy  w  as  not  disturbed. 

Tonics  and  roborants  are  often  useful  dining  pregnancy.  Anv 
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woman  who  is  not  remarkably  plethoric  or  vigorous  is,  I  think,  the 
better  during  the  last  month  or  two  of  pregnancy  for  a  little  iron 
and  phosphate  of  lime  in  a  vehicle  like  malt  extract,  and  the  child 
is  benefited  perhaps  more  than  the  mother.1 

Labor. 

In  normal  labor  no  internal  medication  is  indicated  as  a  rule.  If 
one  believes  in  the  much-vaunted  efficacy  of  quinine  in  strengthening 
labor-pains,  perhaps  he  will  employ  the  drug  as  a  routine  practice  : 
for  myself,  I  have  no  faith  in  it.  I  gave  it  for  a  time  in  almost  every 
case,  and  had  my  hospital  internes  administer  it  regularly,  but,  failing 
to  see  any  marked  result  in  a  single  case,  I  have  discontinued  its  use. 

The  use  of  analgesics,  demanded,  as  a  rule,  in  the  parturition  of 
civilized  women,  may  best,  I  think,  be  considered  under  this  head — 
the  medicinal  management  of  normal  labor.2  Chloroform  and  ether 
are  the  only  practicable  agents  to  diminish  the  pain  of  labor.  Other 
substances,  used  by  inhalation  or  local  application,  have  been  tried 
from  time  to  time,  but  no  longer  deserve  to  be  employed.  Of  the  two 
agents  named  above,  chloroform  has  the  stronger  recommendation  and 
is  more  generally  employed  than  is  ether.  I  am  in  the  habit,  however, 
of  using  the  latter  exclusively,  and  can  speak  from  experience  of  it 
alone.  Ether  is  perfectly  safe  and  without  disadvantages  if  not  used 
too  long  and  in  too  great  quantity.  One  avoids  the  first  danger  by 
beginning  the  administration  only  just  before  the  second  stage  of  labor 
or  when  the  cervix  is  about  to  be  stretched  to  the  utmost,  and  avoids 
the  second  by  holding  a  well-saturated  handkerchief  to  the  patient's 
nose  and  mouth  at  the  first  intimation  she  gives  of  an  approaching 
pain,  withdrawing  it  as  soon  as  the  pain  has  passed  away.  The  ad- 
ministration can  be  entrusted  to  the  nurse  or  the  husband  with  per- 
fect safety  if  these  precautions  are  observed.  In  this,  I  think,  ether 
is  superior  to  chloroform.  I  should  hesitate  to  allow  an  inexperienced 
person  to  administer  chloroform,  whereas  with  ether  I  have  no  anxiety 
whatever,  no  matter  who  gives  it,  as  long  as  complete  anaesthesia  is  not 
produced  ;  and  this  is  not  necessary.  A  few  deep  inspirations  of  ether 
will  make  the  head  swim,  take  the  edge  off  the  pain,  and  make  the 
woman  comparatively  indifferent  to  suffering.  As  the  labor  draws  to 
a  close  the  pains  recur  so  frequently  that  if  ether  is  given  with  each  one 
an  almost  complete  anaesthesia  is  induced  when  it  is  most  needed,  as 
the  head  is  distending  the  vaginal  outlet. 

1  It  lias  been  claimed  recently  that  the  routine  administration  of  Btrychnine  in  the 
latter  part  of  pregnancy  will  increase  the  Strength  of  uterine  contractions  and  shorten 
the  duration  of  labor.    This  has  not  yet  been  clearly  demonstrated. 

2  For  the  most  comprehensive  and  thorough  study  of  ansesthetics  and  analgesics  in 
lahor  to  he  Obtained  anywhere,  the  reader  is  referred  to  the  article  by  J.  C  Reeve, 
M.  D.,  in  the  American  System  of  Obstetrics,  vol.  i. 
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Directly  after  the  expulsion  of  the  child,  or,  in  case  I  here  is  special 
reason  to  fear  post-partum  haemorrhage,  as  soon  as  the  head  is  born, 
a  drachm  of  the  fluid  extract  of  ergot  is  given  in  water.  In  case  the 
stomach  is  irritable  the  ergot  maybe  given  hypodermically.  There 
are  many  general  practitioners  who  say  that  the  routine  administration 
of  ergot  after  labor  is  unnecessary,  but  they  have  not  been  called  upon 
perhaps  to  control  bad  haemorrhages  at  this  period.  Any  one  who  has 
been  obliged  to  cope  with  this  most  trying  accident  in  medical  practice 
will  not  be  likely  to  neglect  any  simple  precaution  calculated  to  pre- 
vent it.  And  that  ergot,  given  in  the  manner  advised,  will  do  this 
cannot  be  doubted.  By  the  time  that  one  is  ready  to  express  the 
placenta — namely,  about  fifteen  minutes  after  the  child  is  born — the 
drug  is  beginning  to  exert  its  influence  upon  the  womb,  so  that  firm 
contraction  is  almost  assured  during  the  period  in  which  haemorrhage 
might  be  likely  to  occur. 

Puerperal  State. 

In  the  puerperal  state  the  only  routine  medicinal  treatment  required 
is  addressed  to  the  bowels  and  to  after-pains.  It  is  almost  always 
necessary  to  administer  a  laxative  after  confinement.  The  best  time 
for  the  artificial  evacuation  of  the  bowels  is  at  the  end  of  the  second 
jJajrT  On  the  following  day  the  milk-secretion  is  expected.  The  sud- 
den determination  of  blood  to  the  breasts — a  phenomenon  exactly  like 
acute  congestion — is  apt  to  cause  discomfort  and  pain,  if  it  does  not  pass 
the  boundary-line  of  inflammation.  The  partial  derivation  of  blood 
from  the  breasts  by  the  action  of  the  bowels  keeps  the  congestion  and 
engorgement  of  the  mammae  attendant  upon  the  institution  of  milk- 
secretion  within  physiological  bounds.  In  multiparas  after-pains  are 
so  common  as  to  demand  attention,  in  the  majority  of  cases  at 
least.  These  pains  depend  upon  the  fact  that  blood  is  leaking  out 
of  the  uterine  sinuses  into  the  uterine  cavity,  where  it  collects  until 
the  uterine  muscle  is  incited  to  vigorous  contraction  to  expel  it.  These 
contractions  are  painful.  The  indications  for  treatment  are  plain:  the 
uterine  muscle  must  be  excited  to  a  firmer  contraction  to  prevent  fur- 
ther leakage  and  to  expel  the  blood  already  in  the  cavity ;  and  to  miti- 
gate the  pain  of  the  contractions  an  analgesic  is  required.  I  am  in  the 
habit  of  meeting  these  indications  by  the  use  of  20  drops  of  fluid  extract 
of  ergot  and  a  drachm  of  paregoric,  repeated  every  few  hours  until, 
if  necessary,  four  doses  have  been  given. 
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PATHOLOGICAL  CONDITIONS  IN  PREGNANCY. 

Fob  many  of  the  complications  in  pregnancy  mechanical  or  opera- 
tive treatment  is  required  :  drugs  alone  are  not  called  for.  In  the  fol- 
lowing account,  therefore,  of  the  diseases  of  pregnancy,  only  those  path- 
ological conditions  will  be  described  which  are  amenable  to  medicinal 
treatment. 

Rheumatism  of  the  Pregnant  Uterus. — Therp  is  met  occasionally 
in  obstetric  practice  a  painful  condition  of  the  uterus  during  pregnancy, 
and  also  in  the  puerperium,  which  seems  to  depend  upon  rheumatism 
of  the  uterine  muscle.  The  first  case  of  the  kind  I  saw  puzzled  me 
greatly.  There  was  abdominal  pain,  deep-seated  and  so  severe  that  the 
woman  was  obliged  to  remain  in  bed.  There  was  irregular  fever  of  a 
low  grade  and  a  rapid  pulse.  No  physical  signs  of  disease  could  be 
detected  anywhere.  After  trying  several  plans  of  treatment,  salicylate 
of  sodium  was  given  in  full  doses.  The  effect  was  almost  immediate. 
The  pain  disappeared  and  the  temperature  sank  to  normal.  After  some 
months  the  patient  was  delivered.  In  the  puerperal  state  the  pain  and 
fever  returned,  but  were  again  driven  away  by  the  salicylic  acid,  with- 
out other  treatment. 

Metritis. — Metritis  complicating  pregnancy  has  existed  before  con- 
ception. The  diseased  uterus  is  heavier  and  less  pliable  than  common, 
consequently  there  is  a  sensation  of  weight  and  heaviness  in  the  pelvis, 
often  actual  pain,  and  usually  distressing  and  obstinate  vomiting,  which 
in  some  cases  may  indicate  the  induction  of  abortion,  if,  indeed,  preg- 
nancy is  not  spontaneously  interrupted  by  the  accidents  attendant  upon 
the  congestion  of  the  womb  and  its  lining  membrane.  The  only  medi- 
cinal treatment  available  is  the  application  of  glycerin  tampons  to  the 
vaginal  vault  and  the  use  of  laxatives  to  prevent  constipation.  The 
former  treatment  may  possibly  induce  abortion,  and  the  physician  must 
warn  his  patient  of  the  slight  risk  incurred. 

Diseases  of  the  Cervix. — Cervical  endometritis  is  quite  common 
in  pregnancy,  especially  in  multigravidse  who  have  suffered  a  lacera- 
tion in  a  previous  confinement.  The  increased  congestion  of  the  part 
consequent  upon  gestation  induces  an  excessive  activity  of  the  mucous 
membrane,  and  there  is  profuse  discharge  of  muco-pus,  perhaps  mixed 
with  blood.  It  is  in  these  cases  that  there  is  occasionally  a  monthly  bleed- 
ing throughout  pregnancy.  The  access  of  blood  at  the  menstrual  epoch 
occasions  an  oozing  from  the  already  much-congested  mucous  membrane 
of  the  cervical  canal.  In  itself,  the  discharge  from  the  vagina  is  dis- 
agreeable and  uncomfortable  to  the  patient,  and  w  ill  often  require  treat- 
ment. A  good  result  may  usually  be  obtained  by  injections  of  weak 
sulphate-of-zinc  solution,  1  grain  to  the  ounce,  or  of  corrosive-sublimate 
solution,  1 :  8000.  There  is  some  little  risk  of  inducing  abortion  by  these 


PATHOLOGICAL  CONDITIONS  IN  PREGNANCY.  839 

injections,  so  that  the  patient  must  be  instructed  to  use  the  vaginal 
nozzle  of  the  syringe  employed,  and  not  to  allow  the  fluid  to  be  pro- 
jected into  the  vagina  with  any  degree  of  force,  but  as  gently  as  pos- 
sible. One  of  ray  medical  friends  was  threatened  recently  with  a  suit 
for  malpractice  because  the  treatment  above  described  seemed  to  inter- 
rupt pregnancy.  The  abortion,  however,  may  have  been  a  mere  coinci- 
dence or  the  patient  may  have  disregarded  the  physician's  injunctions  as 
to  the  manner  of  giving  the  douche;  but  the  possibility  of  involvement 
in  a  disagreeable  case  of  this  kind  should  make  one  cautious.  If  the 
endocervicitis  is  not  relieved  by  an  astringent  injection,  local  applica- 
tions are  required.  The  best  medicaments  in  such  a  case  are  nitrate  of 
silver,  20  grains  to  the  ounce,  or  peroxide  of  hydrogen  in  full  strength 
or  diluted  one-third  with  water.  An  ingenious  method  of  making  appli- 
cations to  the  cervix  without  incurring  a  risk  of  inducing  abortion  is  to 
use  a  cylindrical  speculum.  After  insertion  the  cervix  stops  up  the 
lower  end,  and  by  pouring  into  the  speculum  a  solution  the  cervix  and 
its  canal  are  subjected  to  the  action  of  the  agents  employed. 

The  Diseases  of  the  Vagina  complicating  pregnancy  are  clue  to  an 
increased  blood-supply  or  to  specific  infection.  If  to  the  former  cause, 
they  may  be  any  of  the  hyperplastic  inflammations  or  changes  to  which 
the  vaginal  mucous  membrane  is  subject,  including  colpohyperplasia 
cystica.1  The  symptom  common  to  them  all  is  discharge  of  muco-pus, 
associated,  perhaps,  with  a  burning,  itching,  tingling,  or  heavy  sensa- 
tion. The  treatment  is  the  same  as  for  endocervicitis,  with  the  same 
precautions. 

The  specific  infectious  diseases  of  the  vaginal  mucous  membrane  are 
gonorrhoea  and  syphilis.  They  are  both  likely  to  assume  very  active 
forms  on  account  of  the  increased  blood-supply  to  the  parts.  The  for- 
mer is  to  be  treated  energetically  to  guard  both  child  and  mother  from 
infection  during  and  after  labor.  Copious  douches  of  corrosive  subli- 
mate, 1  : 2000,  are  ordered  twice  daily,  to  be  followed  by  the  injection 
of  a  little  plain  water  to  wash  out  any  residue  of  the  sublimate  solution. 
After  each  douche  the  vagina  is  to  be  tamponed  with  antiseptic  wool 
which  has  been  thoroughly  dusted  with  tannic  acid. 

In  syphilis  complicating  pregnancy  the  primary  sore  may  assume 
an  almost  malignant  character,  and  mucous  patches  may  eon  vert  the 
vaginal  mucous  membrane  into  practically  one  great  ulcer.  The  dis- 
charge from  these  cases  is  most  offensive,  and  the  women,  in  hospital 
practice,  should  be  isolated,  for  they  are  virulently  infectious.  General 
and  local  specific  treatment  should  be  energetically  carried  on.  After 
labor  there  is  great  danger  of  general  septic  infection,  and  one  has  a 
hard  fight,  sometimes,  to  prevent  it. 

The  Diseases  of  the  Vulva  in  Pregnancy  are  due  to  an  increased 
1  Furtlimiinn,  litany.  DmerL,  Marburg,  1890. 
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blood-supply.  They  are  haemorrhoids,  vegetations,  and  pruritus.  The 
first  are  scarcely  amenable  to  treatmenl  until  pregnancy  is  terminated. 
They  should  be  protected  from  injury,  that  they  may  not  rupture. 

Vegetations  of  the  vulva,  if  limited  in  extent,  with  a  small  pedicle, 
may  be  ligated  and  snipped  off  or  destroyed  with  chromic  acid.  But 
it  must  be  remembered  that  any  operative  interference  in  this  region 
might  terminate  pregnancy.  If  the  vegetations  are  very  extensive,  as 
is  not  uncommon,  they  had  best  be  let  alone  until  after  delivery,  when 
possibly  they  will  disappear  spontaneously.  In  the  mean  time,  a  dry 
antiseptic  powder  may  be  employed,  such  as  iodoform  or  salicylic  acid 
and  starch,  1  part  to  5. 

Pruritus  Vulvae  may  become  aggravated  after  impregnation  or 
may  arise  iu  consequence  of  pregnancy.  It  is  a  most  intractable  affec- 
tion. Its  treatment  belongs  to  gynaecology.  It  is  occasionally  neces- 
sary, when  the  disease  complicates  pregnancy,  to  consider  the  induction 
of  abortion. 

Diseases  of  the  Alimentary  Canal  dependent  upon  Preg- 
nancy. 

Mouth. — Caries  of  the  teeth  in  consequence  of  pregnancy  is  quite 
common.  I  have  thought  that  it  could  be  prevented,  or  at  least  lim- 
ited, by  the  exhibition  of  phosphate  of  lime,  iron,  and  a  general  tonic. 
It  is  not  wise  to  counsel  dental  operations  during  pregnancy,  for  abor- 
tion may  result.  Let  the  patient  decide  for  herself  after  being  told  of 
the  possible,  but  not  likely,  consequences. 

Toothache  of  the  severest  character  may  complicate  pregnancy, 
either  with  or  without  pathological  changes  in  the  teeth.  It  may 
resist  the  ordinary  treatment  in  the  most  obstinate  manner,  and  may 
not  subside  until  the  latter  half  of  pregnancy  has  been  reached,  when  it 
often  disappears  spontaneously. 

Ptyalism  is  a  rare  complication  of  pregnancy.  It  may  be  most  dis- 
tressing by  the  large  quantity  of  saliva  running  constantly  from  the 
mouth  and  by  the  drain  thus  imposed  upon  the  system.  It  is  often 
but  little  amenable  to  treatment.  Astringent  mouth-washes,  with  the 
internal  administration  of  chloral,  belladonna,  and  ergot,  have  been 
recommended,  but  one  must  wait  in  many  cases  for  the  termination  of 
pregnancy  to  effect  a  cure.  The  ptyalism  may  be  purely  hysterical.  I 
have  seen  it  recur  in  five  successive  pregnancies  in  one  individual  who 
was  of  a  high  ly  neurotic  character  and  in  whom  there  were  other  signs 
of  hysteria. 

Stomach. — The  vomiting  of  pregnancy  is  the  single  pathological 
condition  which  will  be  considered  under  this  head. 

To  avoid  a  confusion  which  often  leads  to  disastrous  results  in  gen- 
eral  practice,  three  divisions  of  the  vomiting  of  pregnancy  should  be 
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mad( — namely,  physiological  vomiting,  exaggerated  vomiting,  and 
pernicious  or  uncontrollable  vomiting.  The  importance  of  bearing  in 
mind  these  divisions  can  be  thus  illustrated:  A  general  practitioner 
meets  perhaps  with  several  cases  of  exaggerated  vomiting ;  he  regards 
them  as  pernicious;  he  adopts  possibly  several  plans  of  medicinal  treat- 
ment, perhaps  is  driven  for  a  while  to  rectal  alimentation,  but  the 
patient  recovers.  The  practitioner  thereupon  conceives  the  idea  that 
all  these  cases  are  amenable  to  medicinal  treatment,  and  that  the  induc- 
tion of  abortion  should  never  be  called  for.  His  next  case,  maybe, 
is  one  of  true  uncontrollable  vomiting.  He  persists  too  long  with 
medicinal  treatment,  and  the  woman  dies.  I  have  seen  this  in  consult- 
ing practice  often  enough  to  be  convinced  that  it  is  a  common  mistake. 
The  opposite  error  of  course  is  also  possible — the  unnecessary  induction 
of  abortion  for  vomiting  that  is  simply  exaggerated — but  is,  I  should 
say,  not  so  common. 

The  treatment  of  the  three  grades  of  vomiting  will  be  considered 
separately. 

Physiological  Vomiting. — By  this  term  is  meant  the  degree  of  nausea 
and  sick  stomach  that  is  seen  in  the  majority  of  pregnant  women.  The 
physician  will  not  often  be  consulted  about  it.  The  woman  expects  it, 
and  knows  that  it  will  soon  pass  away.  When  asked  for  a  remedy,  I 
give  10  grains  of  bromide  of  sodium  in  a  table-spoonful  of  camphor- 
water  as  a  routine  practice.  This,  with  certain  hygienic  suggestions  to 
be  referred  to  later,  is  usually  sufficient. 

Exaggerated  Vomiting. — The  treatment  of  the  exaggerated  vomiting 
of  pregnancy  is  such  a  complicated  subject  that  it  is  advisable  to  con- 
sider it  under  the  separate  headings,  hygienic,  medicinal,  gynaecological, 
and  obstetrical. 

Hygienic  Treatment. — This  includes  regulation  of  the  diet.    A  very 

important  item  in  this  connection  is  the  administration  of  food  before 

the  patient  rises  from  bed  in  the  morning.    A  lioht  breakfast  of  tea 

r        -      t        .11    -  <i  1 
and  toast  or  a  little  milk  and  crackers  as  soon  as  she  awakens,  and 

while  she  lies  flat  upon  her  back  in  bed,  will  often  prevent  the  early- 
morning  nausea  and  vomiting,  which  are  apt  to  be  worse  then  than  at 
any  other  time  in  the  day.  An  essential  matter  demanding  attention 
in  many  cases  is  the  restriction — or,  better,  the  prohibition — of  scx- 
ual  intercourse.  In  a  large  number  of  these  cases  all  treatment  will 
be  neutralized  unless  husband  and  wife  can  be  kept  apart.  It  is  often 
a  delicate  matter  to  attain  one's  object,  and  some  diplomacy  will  usu- 
ally be  required.  I  have  succeeded  in  curing  the  exaggerated  vomiting 
of  pregnancy  by  securing  for  the  wife  absence  for  some  weeks  from  home 
on  the  plea  dial  she  needed  change  of  air  and  scene,  in  a  case  that  had 
resisted  other  plans  of  treatment,  and  that  depended,  I  believe,  on  an 
abuse  of  the  sexual  relations  which  I  was  powerless  to  control. 


NIL' 


DISEASES  OF  PREGNANCY,  PARTURITION,  ETC. 


In  some  aggravated  cases  it  seems  to  be  the  act  of  swallowing  which 
incites  vomiting,  so  that  feeding  through  an  oesophageal  tube  or  be- 
numbing the  sensibility  of  the  fauces  by  a  cocaine  spray  will  enable 
the  patient  to  ingest  and  to  retain  sufficient  nutriment.  If  the  stomach 
is  so  irritable  that  i(  retains  nothing,  throwing  off  even  the  mucus  and 
digestive  fluids  in  it  when  no  food  is  eaten,  rectal  alimentation  is  tin- 
only  resource  to  tide  the  woman  over  the  period  in  which  the  vomiting 
is  apt  to  be  at  its  worst.  In  administering  food  by  the  rectum  the  fol- 
lowing points  should  receive  attention :  The  food  should  be  concentrated, 
if  possible  predigested,  given  in  as  small  quantities  and  repealed  as 
infrequently  as  is  compatible  with  sustenance  of  the  woman's  strength. 
Pancreatized  milk  and  the  various  predigested  preparations  of  beef  and 
albuminoids  upon  the  market  should  be  used,  and  just  before  the  nutri- 
tive enema  is  administered  the  bowel  should  be  washed  out  with  warm 
water.  In  this  way  the  patient  can  be  sustained  for  a  surprising  length 
of  time,  and  the  artificial  interruption  of  pregnancy  may  be  avoided.  Dr. 
H.  F.  Campbell  kept  a  patient  alive  in  this  manner  for  fifty-two  days  ; 
but  it  must  be  remembered  that  while  a  woman's  nutrition  may  be  fairly 
well  maintained  by  rectal  alimentation,  she  may  die  from  the  exhaus- 
tion of  the  incessant  action  of  the  stomach  with  nothing  to  throw  off 
but  thin  mucus  and  bile,  as  happened  in  a  reported  case.  In  rare 
cases  tolerance  on  the  part  of  the  stomach  may  be  secured  by  admin- 
istering certain  articles  of  food  which  the  patient  craves,  but  which 
appear  to  be  entirely  unsuitable  for  one  in  her  condition. 

Quite  recently  Kaltenbach  has  called  attention  to  the  true  hysterical 
character  of  hyperemesis  gravidarum  in  many  cases.  This  fact  had 
been  publicly  mentioned  previously,  however,  and  has  long  been 
known,  doubtless,  by  many  clinical  observers.  On  one  occasion  I 
cured  a  desperate  case  of  hyperemesis  simply  by  making  a  vaginal 
examination.  I  was  a  stranger  to  the  patient,  called  in  consultation. 
The  nervous  impression  made  upon  the  woman  by  the  examination 
cured  her  at  once.  She  did  not  vomit  again  and  went  to  term.  This 
is  the  secret  of  the  apparent  success  of  many  plans  of  treatment  much 
vaunted  in  obstetrical  literature.  For  example,  some  time  ago  I  gave 
a  hypodermic  injection  of  hydrobromate  of  hyoscine  for  excessive 
vomiting,  with  immediate  and  lasting  good  effect.  I  thought  I  had 
discovered  a  valuable  treatment  for  the  hyperemesis  of  pregnant 
women,  but  in  the  next  case  I  failed  completely,  and  was  obliged  to 
induce  abortion. 

Medicinal  Treatment. — Almost  all  the  drugs  in  the  Pharmacopoeia 
have  been  extravagantly  praised  at  some  time  or  another  as  specifics 
in  the  vomiting  of  pregnancy.  Prominent  among  them  for  the  number 
of  successful  results  obtained  are  wine  of  ipecac,  tincture  of  iodine,  1  to 
2,  in  water ;  oxalate  of  cerium  ;  subnitrate  of  bismuth  ;  tincture  of  mix 
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vomica;  antipyrine  ;  menthol;  hydrobromate  of  hyoscine  ;  ingluvin; 
and  cocaine.  The  general  nervous  sedatives  are,  in  my  opinion,  the 
mosl  reliable.  In  bad  eases  chloral,  with  bromide  of  sodium  given 
cautiously  by  the  bowel,  and  possibly  hypodermics  of  morphine  (al- 
though in  some  eases  a  source  of  aggravated  vomiting),  will  answer 
as  well  as  anything.  Too  much  time  may  be  lost  in  experimenting 
with  many  drugs  for  in  true  uncontrollable  vomiting  they  may  all 
fail,  and  the  opportunity  for  safely  inducing  abortion,  and  thus  sav- 
ing the  woman's  life,  may  be  lost. 

Gijncecological  Treatment— Whenever  a  case  of  hyperemesis  does 
not  yield  to  simple  medicinal  treatment  and  to  hygienic  management, 
a  vaginal  examination  should  be  insisted  upon,  for  the  cause  of  the 
vomiting  can  thus  frequently  be  detected  and  removed.  A  displaced 
uterus  should  be  replaced.  If  the  cervix  is  inflamed  and  eroded, 
applications  of  silver-nitrate  solution  or  of  peroxide  of  hydrogen, 
in  the  manner  already  described,  should  be  tried.  If  pregnancy  is 
complicated  by  a  chronic  metritis,  glycerin  tampons  may  be  em- 
ployed. If  there  are  periuterine  adhesions,  these  may  possibly  be 
stretched  or  broken,  though  the  remedy  might  prove  more  danger- 
ous than  the  disease.  Empirically,  a  15  per  cent,  solution  of  cocaine 
wiped  over  the  vaginal  vault  through  a  speculum  has  cured,  and  may 
again  cure,  the  vomiting. 

The  so-called  Copeman  method  has  many  advocates.  It  consists  in 
dilating  the  cervical  canal  with  the  forefinger  or  with  special  instru- 
ments devised  by  Gill  Wylie  and  others,  and  extravagant  claims  have 
been  made  for  it ;  but  in  my  own  experience  it  has  failed  much  more 
often  than  it  has  succeeded,  so  that  personally  I  have  little  confidence 
in  it. 

Obstetrical  Treatment. — This  is  the  induction  of  abortion.  It  is 
the  treatment  for  true  uncontrollable  vomiting  in  pregnancy  which 
has  refused  to  yield  to  all  other  treatment.  It  is  always  difficult  to 
decide  when  it  has  become  necessary.  I  am  governed  by  the  follow- 
ing considerations  in  arriving  at  this  decision  :  If  the  patient  has  been 
nourished  entirely  by  the  rectum  for  a  week  or  ten  days  without  ces- 
sation of  the  vomiting;  if  the  pulse  is  much  over  100  ;  if  the  phys- 
ical exhaustion  is  great, — I  hesitate  no  longer.  Each  case,  however, 
must  be  judged  on  its  own  merits.  On  one  point  I  am  clear:  if  mis- 
takes must  once  in  a  while  be  made — and  they  arc  inevitable  in  a  sit- 
uation involved  in  so  much  doubt  and  obscurity  as  to  the  outcome — I 
would  rather,  occasionally,  unnecessarily  sacrifice  an  embryo  than  occa- 
sionally  lose  both  woman  and  foetus  by  too  great  delay.  The  mortal- 
ity of  pernicious  vomiting  is  high.  The  disease  is  dangerous.  Of  239 
cases,  95  died  ;  of  57  cases  treated  by  ordinary  methods,  28  died  ;  of  36 
eases  treated  by  the  induction  of  abortion,  (.)  died. 
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INTESTINES; — Constipation  has  already  been  referred  to,  and  needs 
no  further  mention.  Diarrhoea  may  complicate  pregnancy  ;  if  so,  it  is 
treated  usually  by  the  ordinary  methods.  It  should  be  mentioned,  how- 
ever, that  there  is  a  diarrhoea  of  pregnancy,  dependent  upon  the  increased 
nervous  irritability  of  the  intestines,  which  can  better  be  controlled  by 
the  nerve-sedatives,  bromides  and  chloral,  than  by  intestinal  astrin- 
gents. 

Gastric  and  intestinal  dyspepsias  are  quite  common  in  pregnancy. 
The  latter  may  give  rise  to  sharp  and  severe  abdominal  pains  that 
resemble  somewhat  those  of  extra-uterine  pregnancy.  They  yield 
usually  to  capsules  of  bismuth,  pepsin,  and  charcoal,  and  the  bro- 
mides in  solution. 

Liver. — Jaundice  is  frequently  seen  during  gestation  as  a  result  of 
a  mild  catarrhal  condition  of  the  bile-ducts  which  may  have  existed 
before  pregnancy,  but  which  is  ordinarily  aggravated  bv  it.  Regula- 
tion of  the  diet  and  bowels  is  usually  sufficient  in  the  way  of  treatment. 
A  much  more  serious  complication  of  pregnancy  is  the  rapidly-progress- 
ing, degenerative  disease  of  the  liver  that  sometimes  follows  the  circula- 
tion in  the  blood  of  virulent  poisons,  probably  leucomai'nes,  the  result 
of  active  tissue-change  in  the  foetus  and  imperfect  elimination  on  the 
part  of  the  mother. 

The  only  treatment  is  preventive — to  provide  for  thorough  elimina- 
tion of  waste  products  by  the  kidneys,  bowels,  and  skin,  after  the  plan 
to  be  described  under  the  heading  of  Eclampsia. 

Haemorrhoids  are  always  aggravated  by  pregnancy,  and  often 
develop  in  consequence  of  the  interference  with  the  pelvic  circulation 
on  the  part  of  the  growing  womb. 

The  treatment  should  be  medicinal  and  palliative  purely.  Opera- 
tive interference  might  interrupt  pregnancy,  would  be  complicated  by 
excessive  vascularity,  and  would  be  demonstrated,  after  delivery,  to  be, 
very  likely,  unnecessary  by  the  spontaneous  subsidence  of  the  haemor- 
rhoids. 

The  Kidneys. — It  is  unnecessary  here  to  enter  into  an  explanation 
of  the  kidney  of  pregnancy  and  of  the  various  inflammatory  diseases  of 
the  organ  which  may  appear  during  gestation,  and  are  more  likely  to 
be  developed  in  that  condition  than  in  the  non-gravid  state. 

The  treatment  of  most  kidney  affections  in  pregnancy  is  practically 
the  same,  no  matter  what  the  exact  nature  of  the  disease  may  be, 
whether  the  kidney  of  pregnancy,  interstitial  or  parenchymatous 
nephritis.  What  the  obstetrician  must  fear  in  each  of  these  condi- 
tions is  kidney  insufficiency,  and  to  the  prevention  of  this  impending 
accident  his  attention  is  mainly  directed.  Kidney  diseases  which 
threaten  a  functional  insufficiency  of  the  organs  manifest  themselves 
in  about  84  per  cent,  of  cases  by  a  symptom  common  to  them  all — 
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albuminuria.  This  is  noted  in  about  6  per  cent,  of  all  pregnant 
women.  There  may  be  later,  in  addition,  if  the  case  progresses  un- 
favorably, dropsy  and  other  signs  of  insufficient  kidney  action. 

A  large  majority  of  the  cases  of  albuminuria  in  pregnancy  are  easily 
held  in  check  or  are  much  improved  by  treatment :  the  gestation  con- 
tinues uninterrupted,  the  labor  is  uneventful,  and  the  albumin  disap- 
pears from  the  urine  shortly  after  delivery.  This  is  the  usual,  but  by 
no  means  the  invariable,  course  of  such  cases.  It  often  happens,  there- 
fore, that  a  practitioner  who  has  not  had  a  very  large  experience  in 
obstetrical  work  sees  in  succession  a  number  of  cases  of  a  mild  type 
amenable  to  treatment,  and  acquires  by  this  experience  a  fatal  confi- 
dence in  his  ability  to  manage  all  cases  of  the  kind  successfully.  For 
instance,  on  three  occasions  in  the  past  twelve  months  I  have  heard 
physicians  assert  that  they  had  never  seen  albuminuria  in  pregnancy 
end  disastrously,  and  on  this  ground  strenuously  oppose  the  induction 
of  premature  labor,  which  was  plainly  indicated.  As  individual  cases 
of  this  kind  call  often  for  different  plans  of  treatment,  and  as  it  is 
impossible  to  lay  clown  dogmatic  rules  to  be  followed  in  the  treatment 
of  every  case,  by  a  brief  description  of  typical  cases  I  can  best,  I 
think,  indicate  my  views  in  regard  to  the  treatment  of  albuminuria 
in  pregnancy  and  the  symptoms  which  demand  the  termination  of 
gestation  : 

Case  I. — Mrs.  M  ,  a  lady  living  in  the  country,  over  thirty 

years  of  age,  who  had  borne  four  children  without  difficulty,  and  had 
always  been  in  perfect  health,  in  the  sixth  month  of  pregnancy  sud- 
denly noticed  an  almost  complete  suppression  of  urine,  with  oedema  of 
the  lower  limbs  and  face.  The  family  physician  found  the  urine  nearly 
solid  with  albumin,  but  could  discover  no  casts.  The  patient  was 
put  on  a  milk  diet,  varied  with  vegetable  soups  and  a  few  light  vege- 
tables. Medical  diuretics,  laxatives,  and  large  draughts  of  water  were 
ordered,  but  confinement  to  bed  was  not  recommended.  When  I  saw 
her  first  the  treatment  had  apparently  been  followed  by  a  great  ame- 
lioration of  her  condition.  The  urine  had  very  much  increased  in 
quantity,  the  albumin  was  less  in  amount,  and  the  oedema  had  dimin- 
ished.  An  examination  of  the  urine  by  an  expert  revealed,  however, 
one  or  two  casts.  The  treatment  was  continued  for  two  weeks  longer, 
when  T  was  again  summoned.  The  condition  was  not  quite  so  good 
as  it  had  been  on  my  first  visit:  the  cederaa  was  again  increasing,  and 
there  appeared  to  be  hydramnios,  but  a  satisfactory  amount  of  urine 
was  passed  ;  there  were  no  head  symptoms,  and  an  examination  of  the 
eye-ground  showed  no  sign  of  ursemic  disease.  There  were,  however, 
more  casts  to  be  found  in  the  urine.  The  patient  was  extremely  averse 
to  the  sacrifice  of  the  foetus  by  the  termination  of  pregnancy,  which 
was  mentioned  as  a  possibility,  and  I  was  not  clear  that  this  had  become 
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a  necessity,  so  I  advised  confinement  to  bed,  diaphoresis,  laxatives,  and 
diuretics,  a  restricted  diet  as  before,  with  the  understanding  that  it 
might  become  necessary  to  interrupt  gestation  a!  any  time,  and  that, 
at  the  best,  it  should  not  go  beyond  the  eighth  month.  A  few  days 
afterward,  very  fortunately,  labor  came  on  without  interference  and  a 
dead  foetus  was  expelled.  The  mother  developed  severe  septicemia, 
and  in  addition  grave  uraemic  symptoms  appeared.  She  narrowly 
escaped  death  ;  finally,  however,  recovered,  but  still  has  symptoms  of 
true  nephritis.  This  case  well  illustrates  the  difficulty  of  deciding 
■when  to  interfere.  I  made  the  mistake,  which  is  commonly  made,  of 
waiting  till  the  last  possible  moment.  It  was  by  mere  chance  that  this 
mistake  was  not  attended  by  fatal  consequences. 

I  could  cite  other  more  disastrous  cases  from  former  years  to  sup- 
port this  position,  but  it  is  unnecessary,  for  I  believe  that  all  who 
have  had  much  experience  of  this  kind  will  agree  with  me.  I  would 
not  be  understood  to  advocate  the  indiscriminate  interruption  of  preg- 
nancy on  account  of  albuminuria.  It  must  be  remembered  that  in 
the  majority  of  cases  the  question  never  arises  at  all.  But  in  any 
case  in  which  I  was  in  serious  doubt  as  to  the  course  to  pursue  I 
would  always  decide  in  favor  of  terminating  pregnancy. 

Case  II. — The  second  case  was  in  the  person  of  a  physician's  wife. 
It  was  studied  with  unusual  care,  and  therefore  was  of  more  than  com- 
mon interest.  Moreover,  it  stands  as  a  perfect  type  of  cases  which 
admit  of  no  doubt  as  to  the  necessary  course  to  pursue.  The  patient 
was  a  primigravida.  She  had  been  in  good  condition  till  within  three 
weeks  of  the  sixth  month,  when  oedema  of  the  feet  and  face  appeared. 
By  careful  daily  examinations  a  slight  trace  of  albumin  could  be  dis- 
covered, but  the  quantity  was  so  small  than  an  expert  in  urinalysis 
doubted  its  presence.  Repeated  examinations  for  casts  were  made  with 
negative  results.  The  diet  was  restricted,  large  draughts  of  water  were 
recommended,  laxatives  were  given  when  required,  and  hygienic  pre- 
cautions were  insisted  upon.  The  condition  remained  in  statu  quo  for 
more  than  two  weeks,  when  suddenly,  within  twenty-four  hours,  the 
urine  became  very  albuminous  and  the  oedema  increased,  but  still  no 
casts  were  to  be  found.  The  patient  was  then  put  to  bed,  the  diet  was 
reduced  to  milk,  and  hot-air  baths  were  administered.  All  the  symp- 
toms, however,  grew  rapidly  worse  in  spite  of  treatment.  By  the  fifth 
day  the  urine  solidified  on  the  application  of  heat  and  acid,  and  casts 
were  found  in  abundance.  It  was  then  determined,  in  consultation,  to 
induce  labor  without  delay.  A  bougie  was  introduced,  and  about 
twenty-four  hours  later  the  delivery  of  a  living  foetus  was  completed 
without  accident.  The  infant  died  shortly  after  birth.  There  follows 
a  daily  record  of  the  condition  of  the  urine  after  labor: 
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From  this  date  the  albumin  has  slowly  decreased  until  the  present 
time,  when  it  is  but  the  merest  trace,  giving  rise  to  a  faint  cloudiness, 
with  heat  and  acetic  acid.  During  the  continuance  of  the  treatment, 
until  about  a  month  after  delivery,  diuretics  were  administered.  The 
remedies  employed  at  different  times  were  digitalis  and  acetate  of  potas- 
sium, caffeine,  and  Basham's  mixture.  On  January  5  the  diet  was 
increased  a  little.  Ten  days  later  full  diet  was  allowed.  There  is  no 
doubt  that  pregnancy  could  not  have  continued  in  this  case,  and  that 
the  mother  was  rescued  from  an  imminent  danger  by  the  termination 
of  gestation.  It  is  highly  probable  that  in  the  future  she  may  bear  a 
living  child  without  difficulty  or  danger. 

Case  III. — This  case  was  that  of  a  young  woman  illegitimately 
pregnant  for  the  first  time.  On  admission  to  the  Maternity  Hospital 
between  the  seventh  and  eighth  months  of  gestation,  there  was  consid- 
erable oedema  of  the  lower  extremities  and  face  and  the  urine  was 
albuminous  to  the  extent  of  about  one-eighth  by  bulk.  The  patient 
was  put  upon  a  restricted  diet,  meat  being  allowed  but  once  in  two 
days,  and  she  was  ordered  two  hot  baths  a  week.  No  medicines  were 
given  at  all,  except  a  laxative  when  required.  She  had  been  taking, 
before  admission,  four  or  five  different  remedies.  Under  this  simple 
treatment  the  albumin  and  oedema  entirely  disappeared  within  two 
weeks.  The  girl  gave  the  interesting  history  that  her  father  and 
grandfather  had  died  of  Bright's  disease,  showing,  perhaps,  an  hered- 
itary influence  from  the  paternal  side  of  the  house,  as  Elliot's  case,  in 
which  a  mother  and  four  daughters  all  had  eclampsia,  and  Fauer's 
ease,  in  which  a  mother  and  two  daughters  had  convulsions  in  labor, 
show  the  transmission  of  a  tendency  to  kidney  insufficiency  from  the 
mother.  At  the  expiration  of  four  weeks,  the  patient  then  being  under 
the  charge  of  a  colleague,  a  trace  of  albumin  reappeared  in  the  urine. 
A  week  later  it  had  decidedly  increased,  and  at  the  end  of  another 
week  the  increase  was  rapid  and  a  large  number  of  casts  could  be  found. 
As  the  girl  was  only  ten  days  short  of  term,  labor  was  induced  without 
hesitation.  A  bougie  was  inserted,  and  after  eighteen  hours  a  second 
was  placed  alongside  the  first.    Thirteen  hours  later  the  child  was 
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born.  Two  weeks  later,  by  the  ring  test  with  nitric  acid,  no  albumin 
could  be  found.  The  child,  although  mature,  was  wretchedly  devel- 
oped and  died  a  week  alter  birth. 

If  the  woman  can  be  saved  any  material  danger  by  the  induction 
of  labor  when  almost  at  term,  hesitation  appears  to  me  foolish.  In 
this  case  contrast  the  woman's  condition  two  weeks  after  her  delivery 
with  what  it  very  likely  would  have  been  had  pregnancy  continued. 

Although  these  selected  cases  required  the  interruption  of  preg- 
nancy— a  possibility  always  to  be  kept  in  mind — they  permit  of  the 
description  of  the  routine  treatment  of  albuminuria  in  pregnancy, 
varied  to  suit  individual  requirements — a  treatment  followed  by  good 
results  in  the  majority  of  instances,  and  carrying  the  patient  along, 
if  not  to  term,  at  least  to  a  period  in  pregnancy  when  the  birth  of 
a  viable  child  can  be  secured. 

The  principles  of  treatment,  it  may  be  observed,  are  the  restriction 
of  drugs  as  much  as  possible  and  close  attention  to  hygienic  manage- 
ment. If  I  were  restricted  to  one  medicinal  preparation,  I  think  I 
should  choose  Basham's  mixture,  in  dessert-spoonful  doses  four  or  five 
times  a  day.  No  drug,  however,  is  a  specific,  although  one  hears  this 
claim  advanced  sometimes  for  certain  remedies.  Benzoic  acid  has  been 
enthusiastically  recommended,  but  I  have  not  been  able  to  see  that  it 
was  pre-eminently  superior  to  other  diuretics. 

The  other  renal  diseases  which  might  complicate  pregnancy — 
namely,  tumors,  dislocation,  pyelitis,  hydronephrosis,  and  stone — 
require  the  same  treatment  as  under  ordinary  circumstances,  and  do 
not  therefore  demand  attention  here. 

Bladder. — The  most  common  of  the  bladder  disturbances  during 
pregnancy  is  an  increased  irritability.  This  cannot  always  be  controlled 
by  medication,  and  is,  in  fact,  usually  not  so  exaggerated  as  to  demand 
treatment.  If  it  becomes  so,  however,  nerve-sedatives  are  indicated. 
A  vaginal  examination  should  always  be  made  to  detect  a  possible  dis- 
placement of  the  uterus. 

Incontinence  of  urine  in  the  pi'egnant  woman  should  always  arouse 
the  suspicion  of  retention,  which  should  be  looked  for.  If  the  incon- 
tinence of  urine  is  due  to  relaxation  of  the  vesical  sphincter,  strychnine 
will  accomplish  as  much  as  any  medicine  can  do.  If  the  incontinence 
is  due,  as  sometimes  happens,  to  extreme  irritability  of  the  bladder,  the 
walls  of  which  contract  spasmodically  as  soon  as  any  appreciable  amount 
of  urine  collects,  unirritating  diuretics  and  nerve-sedatives  are  called  for. 

Bleeding  varices  of  the  bladder,  a  rare  complication  of  pregnancy, 
may  require  the  injection  of  solutions  of  tannic  acid  into  the  bladder, 
the  internal  administration  of  gallic  acid,  and  the  elevation  of  the  pel- 
vis. If  this  treatment  fails,  digitalis  may  succeed  by  overcoming  the 
stagnation  of  the  circulation  and  relieving  the  engorgement  of  the  ves- 
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sels.  Usually  the  bleeding,  although  alarming  to  the  patient  perhaps,  is 
not  enough  to  call  for  interference. 

The  treatment  of  cystitis  in  the  childbearing  woman  will  be  consid- 
ered elsewhere. 

The  other  vesical  diseases— calculi,  cystocele,  injuries,  tumors,  extro- 
phy etc. — are  sometimes  accidental  complications  of  pregnancy.  Their 
medicinal  treatment  does  not  differ  in  pregnancy  from  that  in  the  non- 
pregnant female. 

Urine. — Albuminuria  has  already  been  referred  to.  Polyuria  to  a 
marked  extent  is  an  exaggeration  of  the  physiological  alteration  in  the 
quantity  and  specific  gravity  of  the  urine  during  pregnancy.  Voitu- 
riez 1  reports  a  case  in  which  the  woman  urinated  every  hour,  and  passed 
3200,  3500,  and  4000  c.c.  in  the  twenty-four  hours.  Twenty-four  hours 
after  delivery  the  quantity  sank  to  normal.  There  was  no  sugar,  no  pus, 
albumen,  or  casts.  Treatment  was  of  no  avail.  Indeed,  one  would 
be  very  cautious  about  reducing  the  quantity  of  urine  in  a  pregnant 
woman. 

The  lipuria,  chyluria,  peptonuria,  and  glycosuria  of  pregnancy 
require  no  treatment.  The  treatment  of  hematuria  has  already  been 
described. 

Diseases  of  the  Nervous  System. — The  inflammatory  diseases 
of  the  brain  and  spinal  cord  are  accidential  complications  of  preg- 
nancy, and  will  not  be  considered. 

The  most  important  disease  of  the  peripheral  nerves  is  neuralgia, 
which  may  be  of  the  most  distressing  and  obstinate  character  if  it 
depends,  as  is  not  uncommon,  upon  the  existence  of  gestation.  All  the 
treatments  for  neuralgia  may  fail  entirely,  and  a  cure  only  be  effected 
after  delivery. 

Neuroses. — The  chorea  of  pregnancy  is  the  most  important  disease 
under  this  head.  There  are  two  distinct  varieties — the  mild  and  the 
malignant.  The  former  usually  yields  to  Fowler's  solution,  iron,  and 
a  generous  diet,  with  good  hygienic  surroundings  and  possibly  change 
of  climate.  The  latter  class  of  cases  may  obstinately  resist  treatment, 
and  may  require  the  induction  of  labor.  This  should  not  be  delayed 
too  long,  for  the  disease  in  this  form  is  dangerous,  the  mortality  being 
about  33  per  cent.  An  anaesthetic  may  be  required  to  control  the 
violence  of  the  movements  during  labor. 

Epilepsy  and  hysteria  in  pregnancy  are  to  be  treated  in  the  same 
manner  as  in  the  non-pregnant  female. 

Psychical  Alterations. —The  insanities  of  the  childbearing 
period  are  not  amenable  to  medicinal  treatment.  Various  compli- 
cations arising  from  time  to  time  require  medicaments  as  in  other 
insanities.     One  indication,  however,  I  have  found  almost  always  in 
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the  insanities  of  childbearing  women :  they  are  almost  invariably 
anseniic,  and  I  have  seen  the  improvement  of  the  brain  progress  pari 
passu  with  the  improvement  of  the  blood. 

Circulatory  Apparatus. — The  treatment  of  the  valvular  diseases 
of  the  heart  in  pregnancy  is  the  same  as  under  ordinary  circumstances, 
although  there  arc  special  complications  and  aggravations  to  be  dealt 
with,  very  likely  due  to  the  disturbances  in  the  circulation  caused  by 
the  uterine  tumor.  The  chief  danger  in  heart  disease  complicating  the 
childbearing  process  is  at  the  conclusion  of  the  second  stage  of  labor. 
The  uterus  is  suddenly  emptied  of  its  contents,  the  muscle  contracts, 
the  intra-abdominal  pressure  is  much  lowered,  and  the  large  quantity 
of  blood  theretofore  carried  to  the  womb  is  determined  to  other  quar- 
ters. It  is  at  this  time  that  the  heart  is  engorged,  embarrassed,  and 
possibly  paralyzed.  To  avoid  this  danger  the  physician  should  favor 
bleeding  from  the  womb,  and  in  case  this  fails  should  be  ready  for 
immediate  phlebotomy.  It  is  a  wise  precaution,  too,  to  have  nitrite  of 
amyl  at  hand,  for  the  inhalation  of  this  drug  has  produced  brilliant 
results  in  threatened  heart  failure  during  labor.  Directly  after  the 
expulsion  of  the  child  it  is  also  of  advantage  to  apply  an  abdominal 
binder  and  pad  to  neutralize  somewhat  the  sudden  change  in  intra- 
abdominal pressure.  With  these  precautions,  and  by  supporting  the 
heart  with  digitalis  during  the  first  stage  of  labor,  and  using  the  for- 
ceps in  the  second  stage,  it  is  astonishing  how  bad  a  case  of  valvular 
heart  can  be  conducted  safely  through  labor.  I  have  thus  delivered 
without  accident  a  woman  who  had  had  orthopnoea  for  weeks  before- 
hand, and  was  deeply  cyanotic.  Do  what  one  will,  however,  the 
death-rate  of  labor  complicated  by  advanced  valvular  disease  of  the 
heart  is  high.  It  is  said  that  about  half  the  cases  die,  but  my  own 
experience  in  a  number  of  bad  cases  would  lead  me  to  take  a  somewhat 
more  hopeful  view  than  this. 

The  coexistence  of  pregnancy  and  diseases  of  the  heart-muscle, 
Graves'  disease,  and  goitre,  leucocythsernia,  diseases  of  the  blood- 
vessels and  alterations  of  the  blood,  does  not  materially  alter  the 
therapeusis  of  these  diseases.  In  the  last  named,  however,  it  should 
be  remembered  that  an  anaemia  so  profound  as  to  appear  pernicious 
may  arise  in  pregnancy  and  in  the  puerperium,  but  may  yield  promptly 
to  iron  and  arsenic  and  good  hygiene. 

Respiratory  Apparatus. — The  diseases  of  the  respiratory  tract 
demand  the  same  treatment  in  pregnancy  as  otherwise.  In  etiology 
and  influence  upon,  and  as  influenced  by,  pregnancy  many  interesting 
questions  are  to  be  considered,  but  these  are  out  of  place  here.  One 
peculiar  symptom  in  the  pregnant  woman,  however,  deserves  special 
attention.  Hemoptysis  may  occur  in  the  latter  months  of  pregnancy 
quite  independent  of  actual  disease  of  the  lungs.    It  is  due  to  a  "  car- 
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cliac  nerve-storm  "  to  which  pregnant  women  are  liable.  I  remember 
seeing  a  patient  toward  the  end  of  pregnancy  lying  in  bed  with  brightly 
suffused  cheekSj  shining  eyes,  and  rapid  pulse,  with  every  appearance 
of  fever,  but  with  a  normal  temperature.  Occasionally  she  would 
expectorate  bloodstained  mucus.  The  heart  beat  so  violently  as  to 
raise  the  prEecordiuin  very  perceptibly.  After  trying  aconite  for  some 
hours  without  success,  bromide  of  sodium  and  chloral  were  adminis- 
tered, with  almost  immediate  good  result. 

The  infectious  fevers  and  diseases,  injuries,  and  accidents,  and  skin 
diseases,  are  passed  by  with  mere  mention.  There  is  nothing  peculiar 
in  their  treatment  during  pregnancy. 

Abortion. 

If  a  pregnant  woman  presents  any  of  the  conditions  which  a  physi- 
cian's experience  or  knowledge  teaches  him  may  lead  to  the  premature 
interruption  of  pregnancy,  the  treatment  of  these  conditions  will  con- 
stitute the  preventive  treatment  of  abortion.  The  proper  conduct  to 
pursue  in  such  cases  may  be  briefly  indicated  as  follows : 

In  cases  of  irritable  uterus  the  woman  must  be  jealously  guarded 
against  any  nervous  shock,  undue  physical  exertion,  errors  in  diet, 
sexual  intercourse — anything,  in  short,  that  would  furnish  the  uterus 
an  excuse  for  throwing  oif  its  contents.  In  exaggerated  cases  of  this 
condition  prolonged  rest  in  bed,  especially  at  the  time  corresponding  to 
the  menstrual  periods,  or  perhaps  for  the  whole  duration  of  pregnancy, 
may  be  necessary  to  secure  the  birth  of  a  mature  infant.  If  the  preg- 
nant uterus  is  displaced  downward  or  backward,  it  must  be  restored  to 
its  proper  position,  and  be  kept  in  place  by  a  suitable  pessary  until  its 
increasing  size  prevents  it  from  again  descending  or  falling  backward. 
If  there  should  be  uncontrollable  vomiting  or  coughing,  these  conditions 
must  be  treated  according  to  well-known  principles.  Asthma,  which 
in  some  cases  will  determine  a  premature  interruption  of  pregnancy,  is 
best  treated  by  change  of  climate.1  In  general  muscular  spasms,  as  in 
eclampsia,  cholsemia,  chorea,  epilepsy,  hysteria,  and  tetany,  the  convul- 
sions must  be  combated  by  appropriate  remedies.  The  infectious  and 
febrile  diseases  of  pregnancy  must  be  managed  on  general  principles, 
without  special  regard  to  the  danger  of  abortion,  which  is  often  unavoid- 
able. Chronic  metritis  and  endometritis,  flbro-myomata  of  the  uterus, 
lacerated  cervix,  perimetritis  and  cellulitis,  disease  of  a  tube  or  an  ovary, 
musl  be  treated  before  impregnation  occurs.  If,  however,  in  spite  of 
every  precaution,  the  signs  of  threatened  abortion  manifest  themselves, 
the  treatment  resolves  itself  into — (1)  the  treatment  of  threatened  abor- 
tion, (2)  the  treatment  (if  necessary)  of  inevitable  abortion,  and  (3)  the 
treatment  of  the  woman  post-abortum. 

1  See  note  by  Harris  to  I'layfair's  Midwifery,  p.  243. 


852  DISEASES  OF  PREGNANCY,  PARTURITION,  ETC. 


The  Tri  ■:atmknt  of  Threatened  Abortion. — The  two  main 
principles  of  the  I  rent  incut,  adopted  to  avert  a  threatened  abortion 
should  be  perfect  rest  and  the  administration  oi  drugs  that  will  dimin- 
ish nervous  sensibility  and  weaken  muscular  action.  The  first  can  only 
be  secured  in  bed  in  a  perfectly  supine  position;  the  room  should  be 
darkened  and  kept  quiet,  that  the  rest  may  be  mental  as  well  as  physi- 
cal. The  second  object  of  the  treatment  can  be  accomplished  by  giving 
opium,  bromide  of  potassium,  and  chloral.  Opium  enjoys  a  we  ll- 
deserved  reputation  in  these  cases  ;  many  instances  may  be  cited  of  its 
beneficent  working.  It  may  be  administered  by  the  mouth  as  lauda- 
num, hypodermically  as  morphine,  or  by  the  rectum :  it  seems  to  be 
the  custom  in  France  to  inject  laudanum  into  the  rectum — a  clumsy 
method  of  accomplishing  what  is  better  effected  by  our  suppositories. 
Women  on  the  verge  of  abortion  display  usually  a  remarkable  tolerance 
of  opium,  and  to  be  effective  the  dose  must  often  be  large :  as  much  as 
a  drachm  or  more  of  laudanum  has  been  given  within  twenty-four  hours 
without  ill  effect,  but  of  course  the  patient  must  in  such  cases  be  care- 
fully observed.  With  the  opium  it  is  often  of  advantage  to  combine 
moderate  doses  of  chloral  and  bromide  of  potassium.  Viburnum 
prunifolium 1  has  of  late  years  beeu  much  vaunted  as  almost  a  specific 
in  the  prevention  of  abortion,  and  its  use  has  become  very  general 
throughout  this  country.  The  verdict  in  regard  to  this  drug  is,  on  the 
whole,  favorable :  Lusk  speaks  well  of  it ;  in  England  it  has  beeu 
tried  by  Campbell2  and  Napier,3  who  both  recommend  it;  and  its 
employment  seems  to  have  spread  even  to  Russia.4  It  may  be  given, 
in  the  form  of  a  fluid  extract,  in  tea-spoonful  doses. 

Treatment  of  Inevitable  Abortion. — As  soon  as  all  hope  of 
arresting  a  threatened  abortion  is  destroyed  by  the  appearance  of  signs 
pointing  to  the  unavoidable  expulsion  of  the  uterine  contents,  the  treat- 
ment must  be  radically  altered.  Absolute  rest  is  no  longer  necessary, 
although  the  patient  must  be  confined  to  bed,  while  the  administration 
of  drugs  that  diminish  sensibility  and  weaken  muscular  action  is  posi- 
tively harmful,  for  it  prolongs  a  process  which  in  the  interests  of  the 
patient  were  best  completed  as  speedily  as  possible.  But  in  many 
cases  the  woman  will  linger  on,  perhaps  for  days,  before  the  greater 
part  of  the  uterine  contents  is  expelled,  and  it  may  be  weeks  before 
she  is  rid  of  the  thickened  decidua,  which  usually  remains  behind, 
or  of  the  adherent  placenta,  which  is  often  retained  in  the  uterus 
after  the  escape  of  the  embryo  and  the  rest  of  the  ovum  ;  and  all 
this  time  there  may  be  recurring  haemorrhages  of  an  alarming  cha- 
racter or  a  constant  dribbling  of  blood,  and  the  lochial  discharge 


1  Jenks:  "Viburnum  Prunifolium,"  Tr.  Am,  Oyn.  Soc,  vol.  i.  p.  130. 

2  Br.  Med.  Journ.,  1886,  i.  p.  391.  :1  Ibid;  p.  489. 
*  Keference  in  Index  Med.,  1887,  Lvov. 
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becomes  abundant  and  is  perhaps  ill-smelling.  Now,  in  such  a  case 
the  question  naturally  arises  as  to  the  advisability  of  interference, 
either  early  in  the  progress  of  the  case,  in  order  to  bring  it  to  a 
speedy  termination  and  to  clear  the  uterine  cavity  thoroughly  of 
substances  that  might  give  rise  to  future  trouble,  or  at  least  when 
the  haemorrhages  become  alarming  and  the  discharges  offensive.  This 
question  receives  different  answers  from  authorities  equally  entitled  to 
respectful  attention. 

If  the  hemorrhage  is  severe  before  the  os  is  at  all  dilated  or  any 
portion  of  the  ovum  discharged,  there  is  no  difference  of  opinion  as  to 
the  necessity  of  controlling  the  bleeding.  This  is  best  effected  by  a 
vaginal  tampon  of  baked  cotton 1  made  up  into  balls  about  the  size  of 
a  walnut,  packed  closely  in  the  vaginal  vault  and  in  front  of  the  cervix 
until  the  vagina  is  filled  in  its  upper  third.  A  Sims  speculum  will 
facilitate  the  introduction  of  the  tampons.  Braun's  colpeurynter,  which 
is  recommended  so  highly  by  its  inventor  for  this  purpose,  has  not,  and 
probably  will  not,  find  general  acceptance.  If  the  woman  is  so  anaemic 
that  the  loss  of  even  a  small  quantity  of  blood  is  of  moment,  it  would 
often  be  of  advantage  to  tampon  the  cervical  canal,  or,  better  still,  the 
whole  uterine  cavity,  employing  for  this  purpose  either  little  balls  of 
iodoformed  cotton,  as  Vulliet  advises,  or  strips  of  iodoform  gauze,  as 
Diihrssen2  does  in  these  cases.  Vulliet' s  method  has  done  me  good  ser- 
vice in  controlling  severe  haemorrhages  from  the  body  of  the  uterus  in 
cancerous  disease  of  that  organ,  and  would  probably  be  found  very  use- 
ful in  the  excessive  haemorrhage  of  abortions,  especially  in  the  early 
months  of  pregnancy.  The  vaginal  tampon  should  be  removed  after  six 
or  eight  hours,  aud  replaced  by  a  fresh  one  if  necessary,  but  often,  as  the 
first  one  is  removed,  along  with  it  will  come  the  ovum  or  foetus,  and 
the  immediate  symptoms  may  in  great  part  subside.  But  the  uterus 
may  not  yet  be  empty  :  in  the  early  mouths  the  large  mass  of  decidu- 
ous membrane  has  almost  certainly  remained  behind  in  the  uterine 
cavity  ;  later  the  placenta  will  frequently  be  retained.  Here  it  is  that 
there  is  so  much  difference  of  opinion  as  to  the  proper  course  to  pursue. 
"Whether  now  to  treat  the  case  expectantly  until  serious  symptoms 
develop,  or  to  remove  at  once  the  substances  in  the  uterus  which  may 
give  rise  to  future  complications,  is  a  problem  that  must  frequently 
confront  every  practitioner.  In  France  the  more  conservative  course 
is  almost  universally  adopted.  Tarnier  quite  recently  speaks  strongly 
in  favor  of  avoiding  any  interference  even  if  the  whole  placenta  is 

1  Cotton  baked  in  an  oven  till  it  becomes  a  little  singed  and  well  sterilized.  The 
use  of  antiseptic  cotton  is  scarcely  advisable,  for  the  quantity  required  for  an  efficient 
tampon  is  so  large  that  the  danger  from  absorption  of  the  germicide  with  which  it  is 
impregnated  cannot  be  overlooked. 

2  Loc.  cit. 
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known  to  be  in  the  uterus  :  he  insists  that  the  uterus  should  be  allowed 
time  (o  expel  the  foreign  substance  in  the  course  of  nature,  but  that  in 
the  mean  time  antiseptic  injections  should  be  systematically  employed  : 
if,  however,  alarming  haemorrhage  appears  or  the  discharge  becomes 
foul,  more  active  measures  are  counsel  led.  Tarnier  points  to  the  statis- 
tics of  the  Charite  and  the  Maternite*,  in  which  be  saw  46  eases  of 
retained  placentae  after  abortion,  with  only  1  death,  and  that  from 
pneumonia;  but  by  the  statistics  of  the  hospital  in  Florence  already 
referred  to,  in  which  pretty  much  the  same  plan  seems  to  be  pursued 
as  that  advocated  by  Tarnier,  the  death-rate  after  abortion  is  6  per 
cent.  Gueniot  was  for  some  time  the  only  prominent  dissenter  from 
the  general  practice  in  France,  but  recently  he  has  been  joined  by 
Doleris,1  who  recommends  active  interference  in  retention  of  the 
placenta,  but  counsels  a  conservative  course  when  the  membranes  are 
retained.  In  Germany  the  same  difference  of  opinion  may  be  met 
with  in  regard  to  the  treatment  of  inevitable  abortion,  but  the  major- 
ity lean  to  the  more  active  course.  Schroeder2  says  that  although  the 
abortion  must  not  be  hastened  until  there  is  some  dilatation  of  the  os 
and  until  the  ovum  is  pretty  well  separated  from  the  uterus,  then  the 
uterine  contents  can  often,  in  the  early  months  at  least,  be  pressed  out 
by  Hoening's  method,  squeezing  the  uterus  between  two  fingers  in  the 
vaginal  vault  and  those  of  the  other  hand  on  the  abdomen.  If  any 
portion  of  the  ovum  should  remain  behind,  it  must,  says  this  author, 
be  invariably  removed,  even  should  the  cervix  have  to  be  split  on  both 
sides  to  reach  it.  If  the  retained  substance  is  the  hypertrophied  decidua 
of  early  pregnancy,  Schroeder  advises  the  use  of  the  sharp  curette  to 
remove  it.  Fehling 3  and  Schwartz 4  are  also  warm  advocates  of  an 
active  treatment.  Braun 5  rather  deprecates  the  employment  of  instru- 
ments in  these  cases,  but  advises  the  use  of  the  finger,  whenever  pos- 
sible, to  remove  the  ovum.  Dohrn,6  en  the  other  hand,  carries  the 
expectant  plan  of  treatment  to  its  farthest  limits,  and  Winckel  attempts 
no  active  interference.7 

In  this  country  the  views  of  Munde  are  well  known.  "  The  future 
safety  of  the  patient,"  says  this  authority,  "  demands  that  the  secun- 
dines  should  be  at  once  removed  after  the  expulsion  of  the  foetus  in 
every  case  in  which  such  removals  can  be  accomplished  without  force 
sufficient  to  injure  the  woman."  Parvin,  whose  opinion  must  always 
command  respect,  recommends,  on  the  other  hand,  non-interference  with 

1  Nouvelles  Archives  d'Obstel.,  1886,  p.  318.  2  Geburtshiilfe,  S.  482. 

3  Archivf.  Gyn.,  Bd.  xiii.  S.  222.  4  Samrrd.  Umiseher  Vortrage. 

6  Lehrb.  der  Gesumml.  Gyniik,  2te  Aufl.  S.  614.         6  Samml.  Bin.  Vortr.,  42. 

7  Practice  observed  by  the  writer  while  volunteer  interne  in  the  Frauenklinik  at 
Munich. 
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the  cavity  of  the  uterus  in  abortion  unless  at  sonic  later  period  haemor- 
rhages occur  or  septicemia  is  threatened. 

Now,  in  determining  this  question  in  regard  to  the  treatment  of 
inevitable  abortion,  an  answer  to  the  following  questions  is  desirable: 
[a  the  retention  of  decidua,  foetal  membranes,  or  placenta  after  abortion 
fraught  with  any  danger  to  a  woman?  and,  Is  the  immediate  removal 
of  the  secundines  after  abortion  necessarily  a  violent  or  dangerous  pro- 
cedure ?  Cases  are  reported,  it  is  true,  in  which  the  retention  of  the 
placenta  was  followed  by  no  immediate  symptoms  j  but  will  any  one 
say  that  under  such  circumstances  a  woman  is  healthy  and  free  from 
danger?  The  following  case,  abstracted  from  Tarnier  and  Cazeaux,  is 
instructive  in  this  connection,  for  Tarnier,  be  it  recollected,  is  one  of 
the  foremost  advocates  of  the  expectant  treatment — the  italics  in  the 
quotation  are  mine :  "  During  the  first  five  days  the  patient  did  very 
well,  but  on  the  sixth  I  thought  I  detected  a  slight  odor  in  the  lochia, 
and  at  three  o'clock  in  the  afternoon  a  violent  chill  came  on  which 

lasted  an  hour  This  unfortunate  lady  died  on  the  tenth  day. 

At  the  post-mortem  examination  we  found  the  uterine  tissue  softened 
and  its  cavity  filled  by  the  putrefied  and  still  adherent  placenta."  Note 
that  on  the  sixth  day  there  was  a  mere  suspicion  of  a  putrid  odor  to 
the  discharge,  and  yet  at  that  very  time  the  woman  was  probably 
doomed. 

The  question  as  to  the  danger  of  active  interference  after  abortion  can 
only  be  answered  by  those  who  have  adopted  this  plan  of  treatment  in 
a  skilful  and  judicious  manner.  Duhrssen1  has  lately  reported  150 
cases  of  abortion  treated  by  a  thorough  and  immediate  clearing  out 
of  the  uterine  cavity,  with  only  2  deaths,  and  these  in  no  manner  attrib- 
utable to  the  treatment  adopted.  I  have  used  the  curette  and  the  pla- 
cental forceps  to  reinforce  the  finger  in  a  large  number  of  cases,  and 
have  never  seen  the  slightest  ill  effects  from  them ;  on  the  contrary, 
the  treatment  proved  invariably  beneficial.  It  must  be  acknowledged, 
however,  that  in  the  hands  of  general  practitioners,  unaccustomed  to 
gynaecological  manoeuvres,  the  curette  in  the  puerperal  uterus  may 
prove  a  dangerous  instrument.  A  most  distressing  case  has  recently 
occurred  in  Berlin,2  where  a  practitioner  caused  the  death  of  a  patient 
by  perforating  her  uterus  with  a  curette  after  an  abortion,  in  conse- 
quence of  which  the  physician  was  sentenced  to  imprisonment.  There 
will  be  many,  therefore,  who  will  be  indisposed  to  resort  to  instru- 
mental interference  after  abortion  ;  and,  moreover,  in  a  choice  of  the 
treatment  to  be  adopted  much  depends  upon  the  temperament  of  the 
physician  as  well  as  upon  the  circumstances  of  the  case.  Consequently, 
in  a  work  of  this  kind  it  is  fairer  to  give  a  sketch  of  both  plans  of 
treatment. 

1  f-oc.  ciL  «  Deutsche  tried.  Wochemchr.,  18SG,  28,  xv. 


8f>tf 


DISEASES  OF  PREGNANCY,  PARTURITION,  ETC. 


Expectant  Treatment.— When  an  abortion  becomes  inevitable, 
ergotmay  be  substituted  for  the  drugs  (hat  have  been  employed  to 
inhibit  muscular  action:  if  there  is  much  bleeding,  tampons  are  to  be 
used  in  the  manner  already  indicated,  and  removed  from  time  to  time 
until  the  ovum  is  expelled  or  else  so  well  separated  from  the  uterine 
wall  that  it  may  he  gently  expressed  or  easily  extracted  by  the  fingers, 
The  greatest  care  must  be  exercised  to  avoid  rupture  of  the  membranes 
for  this  will  probably  lead  to  the  retention  of  a  portion  of  the  ovum! 
while  the  expulsion  of  the  ovum  en  bloc  is  particularly  desirable  in 
cases  managed  after  this  fashion.  If  a  part  of  the  embryo  or  its 
appendages  should  remain  behind  in  the  uterus,  the  Avoman  is  to  be 
kept  quiet  in  bed,  small  doses  of  ergot  are  to  be  administered,  and  the 
vagina  and,  if  possible,  the  uterine  cavity  are  to  be  kept  aseptic  by 
injections  of  some  effective  germicide,  preferably  bichloride  of  mercury. 
The  folly  of  neglecting  this  precaution  until  the  substance  in  utero 
begins  to  putrefy  is  shown  by  the  cases  already  quoted.  If,  in  spite 
of  all  precaution,  the  discharge  becomes  foul  or  if  haemorrhages  occur, 
all  are  now  agreed  that  the  uterine  cavity  is  to  be  cleared  out.  The 
manner  of  doing  this  will  be  indicated  later. 

Active  Treatment.— The  first  step  of  this  plan  of  treatment 
resembles  that  already  described.  The  tampon  is  used  to  control 
bleeding,  and  as  soon  as  the  dilatation  of  the  os  is  sufficiently  advanced 
to  admit  a  finger  efforts  are  made,  in  early  abortions,  to  turn  out  the 
ovum  by  sweeping  the  fingers  around  it,  and  then  extracting  it,  with 
the  finger  crooked  behind  it  like  a  hook ;  or  Hoening's  method  of 
expression  may  be  tried.  The  proposition  of  Diihrssen  to  treat  the 
ovum  before  the  third  month  like  a  polypoid  tumor,  and  as  soon  as 
the  os  is  slightly  dilated  to  introduce  a  curette  and  incontinently  clear 
out  the  uterine  contents,  is,  to  the  writer's  mind,  not  a  bad  one.  The 
ovum  being  wholly  or  in  part  expelled,  everything  left  behind  in  the 
uterine  cavity,  whether  thickened  decidua  or  placental  tissue,  is  to  be 
extracted.  Various  means  have  been  proposed  for  accomplishing  this 
purpose.  For  an  adherent  placenta  nothing  is  better,  in  the  writer's 
opinion,  than  the  finger,  which  can  be  made  to  reach  the  fundus,  the 
patient  being  anaesthetized  if  necessary,  by  pressing  the  uterus  down 
from  above  through  the  abdominal  walls.  By  the  finger  the  placenta 
is  peeled  off  from  the  uterine  wall  and  afterward  easily  extracted. 
Often  so  much  force  is  necessary  to  do  this  that  the  use  of  an  unyield- 
ing; and  insensible  instrument  is  not  advisable.  To  clear  out  the  thick- 
ened  decidua,  which  almost  invariably  remains  behind  in  early  abor- 
tions, nothing  is  so  good  as  a  curette,  of  which  many  varieties  have 
been  proposed  for  this  purpose.  Munde's  instrument  demands  a 
widely-opened  os,  and  is  more  effective  as  an  extractor  of  substances 
loose  within  the  uterus  than  as  an  instrument  designed  to  separate 
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membrane  or  placenta  adherent  to  the  uterine  wall.  Simon's  spoon 
has  been  very  satisfactory  to  me  when  the  os  is  small  and  the  uterine 
cavity  is  not  too  large.  For  the  uterus  post-partum  or  after  miscar- 
riages I  have  an  instrument  somewhat  resembling  Munde's  in  shape, 
but  with  a  distinctly  scraping  edge.  Duhrssen  has  demonstrated  that 
the  decidua  removed  from  the  uterus  in  this  manner  is  not  rudely  torn 
off,  but  is  separated  in  a  natural  manner  in  the  cellular  layer.  If  the 
.-is  so  retracted  that  neither  a  finger  nor  an  instrument  can  be  intro- 
duced, the  introduction  of  Hegar's  graduated  hard-rubber  cervical 
dilators  will  obviate  the  difficulty.  A  placental  forceps  is  almost 
always  a  necessary  adjunct  to  the  finger  and  the  curette.  With  the 
three  the  uterine  cavity  can  be  thoroughly  cleansed.  Without  one  or 
the  other  this  is  not  likely  to  be  effected. 

After  the  uterine  cavity  is  cleared  out  it  should  be  disinfected  by 
a  gentle  stream  of  antiseptic  solution  introduced  preferably  through  a 
Bozeman's  or  a  Lentz's  catheter. 

The  After-treatment  of  Abortion. — If  an  active  treatment 
has  been  pursued,  the  after-treatment  will  be  very  simple,  for  the 
lochial  discharge  in  these  cases  is  slight  and  the  involution  of  the 
uterus  rapid.  Until  this  latter  condition  is  perfected  the  woman,  of 
course,  should  be  confined  to  bed.  The  after-treatment  when  an 
expectant  plan  has  been  pursued  has  already  been  indicated.  Should 
septicaemia  develop,  it  is  to  be  managed  on  the  same  principles  that 
govern  the  treatment  of  this  condition  after  delivery  at  term. 

Extra-uterine  Pregnancy. 

Under  this  head  there  is  nothing  of  positive  value  to  be  said. 
The  only  two  medicinal  plans  (as  opposed  to  surgical)  of  treating  extra- 
uterine pregnancy  are  the  application  of  electricity  and  the  injection 
into  the  gestation  sac  of  morphine.  Although  the  first  is  still  highly 
lauded  in  some  quarters,  it  will  soon  take  a  place  among  the  historical 
curiosities  of  therapeutics  which  have  had  their  day  and  have  been 
abandoned.  I  have  seen  the  strongest  electrical  currents,  100  milliam- 
peres  of  galvanism  and  as  strong  a  faradic  current  as  possible,  applied 
to  the  gestation  sac  daily  for  a  week  at  the  sixth  week  of  pregnanev, 
and  yet  the  embryo  continued  to  grow  for  seven  weeks  afterward.  It 
i-  not  strange,  therefore,  that  I  deny  the  power  of  electricity  to  destroy 
an  embryo.  The  cases  in  which  this  agent  seemed  to  effect  a  cure  are 
explicable  by  the  fact,  demonstrated  by  Schauta's  statistics,  that  about 
one-third  of  all  diagnosticated  eases  of  extra-uterine  pregnancy  end  in 
spontaneous  recovery  by  the  death  of  the  embryo  or  foetus. 

The  injection  of  morphine,  first  proposed  by  Joulin,  first  applied  by 
Friedreich,  and  recommended  at  present  by  Winckcl,  is  acknowledged 
to  be  not  always  successful  in  destroying  the  foetus  and  has  had  a  mor- 
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tality  in  11  cases  of  27  per  cent.  It  is  not  therefore  to  be  compared 
with  the  surgical  treatment,  and  should  only  be  adopted  by  one  who 
is  incompetent  to  do  skilful  abdominal  surgery,  and  whose  patient  can- 
not bo  put  in  the  surgeon's  hands. 

Labor. 

The  administration  of  drugs  forms  such  a  small  part  in  the  treat- 
ment of  the  complications  of  labor  that  it  will  be  given  little  more 
than  mere  mention. 

The  most  common  indication  for  medical  treatment  is  furnished  by 
those  cases  of  delayed  labor  in  which  a  too  firmly  resisting  cervix  offers 
opposition  to  dilatation  and  descent.  In  such  women,  usually  prim- 
iparse,  the  administration  of  chloral  in  two  doses,  20  grains  each,  an 
hour  apart,  will  very  likely  do  good.  It  is  a  wise  plan  in  obstinate 
cases  to  reinforce  the  action  of  the  chloral  by  warm-water  injections 
against  the  unyielding  cervix.  Chloral  is  also  administered  in  cases 
of  hysterical  excitement  during  labor,  which,  if  not  controlled,  might 
develop  into  mania.  The  use  of  quinine  to  goad  on  a  flagging  uterus 
has  already  been  noticed.  I  have  no  faith  in  it,  and  no  longer  use  it. 
Instead,  I  am  in  the  habit  of  prescribing  a  glass  of  sherry  with  a  little 
cracker  or  toast  when  the  pains  of  the  first  stage  weaken  from  fatigue, 
and  again  just  before  the  onset  of  the  second  stage,  so  that  the  abdom- 
inal muscles  may  act  with  vigor. 

It  is  necessary  when  labor  is  complicated  by  any  disease,  acute  or 
chronic,  much  undermining  the  general  strength,  to  resort  to  stim- 
ulants during  the  first  stage,  and  to  shorten  the  second  stage  with  for- 
ceps, in  order  to  avoid  as  far  as  possible  the  profound  shock  which  the 
exercise  of  the  parturient's  force  occasions.  For  example,  in  a  case  of 
labor  occurring  at  the  height  of  an  attack  of  typhoid  fever  I  have  seen 
the  temperature  drop  from  104°  F.  at  the  beginning  of  the  process  to 
95°  just  after  its  conclusion. 

In  the  many  grave  accidents  of  obstetric  practice  the  patient  must 
usually  be  treated  for  profound  shock  and  the  loss  of  blood.  As  the 
treatment  is  the  same  as  it  is  for  the  same  conditions  in  general  surgery, 
it  need  not  be  described  here. 


PUERPERAL  DISEASES. 

The  diseases  of  the  puerperium  may  be  divided  into  two  broad 
classes — infectious  and  non-infectious.  The  first  class  should  be 
further  subdivided  into  (1)  those  infectious  diseases  in  which  the 
point  of  infection  has  been  somewhere  along  the  parturient  tract,  and 
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(2)  those  in  which  the  infecting  poison  has  entered  the  body  by  some 
other  channel.  Under  subheading  (1)  come  all  those  diseased  condi- 
tions grouped  together  in  the  very  inadequate  generic  terms  "puer- 
peral fever,"  "puerperal  septicaemia,"  "puerperal  infection/'  and  the 
like,  none  of  which  truly  expresses  the  condition.  It  it  IS  HGGGSS0.1V"  ]  u 
medical  nomenclature  to  have  a  single  term  which  shall  denote  infec- 
tion of  the  genitalia  after  delivery,  a  word  should  be  coined  strictly 
limited  in  sense  to  mean  the  pathological  conditions  which  result  from 
the  activitv  of  pathogenic  microbes  along  the  whole  genital  tract. 
This  classification  is  necessary  for  a  clear  and  systematic  description 
of  the  treatment  of  diseases  in  the  puerperal  state. 

The  Treatment  of  Infection  along  the  Genital  Tract  after 
Labor. — By  far  the  most  common  form  of  infection  along  the  genital 
tract  after  labor  is  the  absorption  of  ptomaines  from  the  infection  and 
decomposition  of  membranes,  fragments  of  placenta,  or  blood  within 
the  uterus.  This  condition  will  be  found  in  more  than  75  per  cent, 
of  all  cases  in  which  infection  occurs  at  all.  Therefore,  in  any  case, 
after  labor,  in  which  there  is  fever  that  cannot  be  explained  by  some 
evident  cause  independent  of  the  genitalia,  it  is  safe  to  assume  ptoma- 
ine-poisoning and  to  act  accordingly.  The  indications  are  plain :  to 
destroy  the  microbes  and  thus  at  once  stop  the  manufacture  of  their 
poisonous  products,  and,  if  necessary,  to  remove  their  habitat. 

The  writer's  routine  application  of  this  principle  in  practice  is  as 
follows :  If  the  temperature  after  delivery  remains  over  100°  F.  for 
twenty-four  hours  without  evident  cause  independent  of  the  genitalia, 
he  washes  out  the  uterine  cavity  with  at  least  1  quart  either  of  bichlo- 
ride-of-mercury  solution,  1  :  2000,  or  a  2  per  cent,  solution  of  creolin. 
The  former  is  more  convenient  in  private  practice,  because  the  tablets 
of  corrosive  sublimate  can  be  easily  carried  about  in  one's  instrument- 
bag.  To  ensure  the  entrance  of  the  antiseptic  fluid  to  the  fundus  and 
its  free  exit  from  the  cervical  canal  an  intra-uterine  catheter  is  desir- 
able. Of  all  those  upon  the  market,  the  best  is  that  manufactured  by 
Lentz,  an  instrument-maker  of  Philadelphia.  If,  however,  the  cer- 
vical canal  is  patulous,  as  it  usually  is  after  labor,  a  hard-rubber 
catheter  attached  to  a  Davidson's  or  fountain  syringe  answers  the 
purpose  perfectly. 

In  the  majority  of  cases  this  treatment  will  bring  the  temperature 
down  to  normal  within  twenty- four  hours.  If  fever  does  not  disappear 
within  this  time,  or  even  perhaps  rises  higher,  the  second  indication 
must  be  met.  The  infected  albuminous  substance  within  the  uterine 
cavity  mus1  be  removed  in  order  to  deprive  the  micro-organisms  of 
their  feeding-ground.  This  is  best  accomplished  by  the  use  of  the 
curette  and  the  placental  forceps,  care  being  taken  in  the  employment 
of  the  former  instrument  to  guard  the  uterine  wall  itself  from  the 
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slightest  injury,  for  not  only  can  the  uterine  muscle  be  perforated  by 
a  curette  in  clumsy  hands,  but  slight  wounds  of  the  uterine  substance 
with  this  instrument  may  be  enough  to  inoculate  the  general  system 
with  the  germs  whose  activity  had  been  confined  before  to  the  uterine 
cavity. 

The  writer's  manner  of  employing  this  plan  of  treatment  after  labor 
is  as  follows : 

The  anterior  lip  of  the  cervix  is  seized  with  a  double  tenaculum 
and  pulled  gently  downward;  a  cleansing  uterine  douche  is  then  given 
in  order  to  disinfect  the  field  of  operation  ;  next  the  curette  is  inserted 
to  the  fundus,  and  the  whole  interior  of  the  uterus  is  carefully  gone 
over  with  the  instrument — first  the  fundus  and  then  each  of  the  four 
sides ;  then  the  curette  is  turned  with  the  scraping  surface  upward  and 
withdrawn  from  the  cervical  canal,  a  finger  in  the  vagina  meeting  its 
tip  as  it  emerges  in  order  to  help  extract  any  substance  which  may  be 
caught  by  and  entangled  in  it. 

Next  the  placental  forceps  is  inserted,  and  an  effort  made  to  grasp 
any  material  lying  loose  within  the  cavity  or  still  attached  to  the 
uterine  walls.  It  is  usually  best  to  repeat  each  of  these  manoeuvres 
several  times  until  nothing  more  can  be  brought  away  except  a  little 
clear  blood. 

Then  the  uterine  cavity  is  again  thoroughly  washed  out.  The 
writer  has  many  temperature  charts  in  his  possession  which  show  the 
success  of  this  treatment  when  simple  uterine  irrigation  has  failed. 
Occasionally  it  is  necessary  to  repeat  the  irrigation,  and  even  the 
curettement,  for  several  successive  days.  If,  as  rarely  happens,  this 
treatment  should  prove  unsuccessful  and  the  temperature  should  remain 
elevated  in  spite  of  irrigation  and  the  use  of  the  curette  and  placental 
forceps,  one  must  assume  either  that  general  systemic  infection  has 
occurred,  or,  at  least,  that  an  inflammatory  action  has  begun  in  the 
uterine  walls  or  within  the  tract  of  the  tubes.  One  of  the  earliest, 
surest  signs  of  systemic  invasion  is  the  appearance  of  peritonitis. 

In  such  a  case  the  only  available  treatment  is  to  support  the  body- 
cells  in  the  combat  which  they  must  wage  with  the  invading  micro- 
organisms. This  is  best  accomplished  by  the  administration  of  as 
large  a  quantity  of  nutriment  as  the  patient  can  stand  without  rebel- 
lion of  the  stomach  or  bowels,  and  the  exhibition  of  a  large  quantity 
of  alcoholic  stimulant,  Cases  of  this  sort  not  infrequently  require 
more  than  a  pint  of  whiskey  or  brandy  in  the  twenty-four  hours. 
Occasionally  measures  will  be  required  to  reduce  an  exaggerated  ele- 
vation of  the  temperature,  but  this  is  best  abstained  from  as  long  as 
possible,  for  antipyretic  treatment  is  usually  depressing  and  ill  suited 
to  the  patient's  adynamic  condition. 

With  this  plan  of  treatmen!  about  three-quarters  of  the  eases  of 
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general  septic  infection  after  labor  will  recover.  There  may  be  some 
in  which  metastasis  occurs  so  early  to  important  organs  as  to  render 
all  treatment  of  no  avail.  There  will  be  others  in  which  the  perito- 
neum is  early  infected,  and  in  which  the  septic  peritonitis  develops 
rapidly  and  to  an  extensive  degree.  It  is  in  such  cases  that  laparotomy 
and  evacuation  of  the  septic  matter,  usually  pus,  within  the  peritoneum 
will  occasionally  save  life.  The  physician  must  guard  himself,  how- 
ever, from  the  disposition  which  is  prevalent  at  this  day  to  operate 
too  early  and  unnecessarily.  After  operation,  drainage  of  the  perito- 
neal cavity  is  an  essential  feature  of  the  treatment,  even  although  the 
evidence  of  suppuration  within  the  cavity  is  slight.  The  writer  has 
in  mind  a  case  in  which  an  operation  was  performed  ten  days  post- 
partum for  septic  peritonitis  :  a  very  small  quantity  of  purulent  lymjDh 
was  found  upon  one  ovary,  which  was  greatly  enlarged  and  contained 
a  small  quantity  of  sero-pus.  The  ovary  was  removed  and  the  abdo- 
men closed  without  drainage,  as  there  was  no  other  evidence  of  sup- 
puration within  it.  Thirty-six  hours  later  the  patient  died,  and  the 
peritoneal  cavity  was  found  filled  with  pus  which  had  accumulated  in 
that  short  space  of  time.  In  the  early  stages  of  the  peritoneal  infec- 
tion, if  the  subject  is  vigorous,  not  exhausted  by  a  prolonged  labor  or 
other  depressing  causes,  the  administration  of  saline  purgatives  in  con- 
centrated solution  will  often  effect  brilliant  results. 

The  writer's  system  is  to  give  a  dessert-spoonful  of  the  concentrated 
solution  of  Epsom  salts  every  fifteen  minutes  until  free  evacuation  of 
the  bowels  is  secured.  He  has  seen  the  temperature  reduced  by  this 
plan  of  treatment  from  104°  F.  to  normal  in  the  course  of  twelve  hours, 
and  with  the  reduction  of  temperature  all  the  symptoms  of  peritonitis, 
which  were  well  marked,  entirely  disappeared.  In  the  treatment  of 
microbic  activity  along  the  parturient  tract  after  labor  it  should  never 
be  forgotten  that  the  point  by  which  the  microbes  invade  the  system 
may  be  anywhere  from  the  fundus  of  the  uterus  to  the  parturient 
outlet;  therefore  the  practitioner  should  never  neglect  to  examine 
carefully  all  the  lower  parturient  tract,  in  order  to  detect,  if  possi- 
ble, an  ulcerated  surface  covered  by  diphtheritic  membrane,  which  if 
overlooked  might  be  the  entrance-point  for  a  fatal  infection.  These 
unhealthy  surfaces  are  best  detected  by  the  use  of  a  cylindrical  specu- 
lum of  clouded  glass  introduced  so  that  the  cervix  appears  within  its 
inner  end,  and  then  withdrawn,  when  the  vaginal  mucous  membrane 
as  it  prolapses  into  the  end  of  the  speculum  may  be  examined,  and 
treated  if  necessary  throughout  its  whole  extent.  If  an  unhealthy 
ulcerated  wound  is  thus  discovered,  the  writer's  practice  is  to  apply  to 
it  a  solution  of  nitrate  of  silver,  40  or  60  grains  to  the  ounce.  In  the 
vast  majority  of  cases  this  application  will  promote  an  exfoliation  of 
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the  unhealthy  membrane  and  the  appearance  of  healthy  granulation 
tissue  within  a  few  clays. 

It  may,  in  some  cases,  be  necessary  to  employ  a  stronger  applica- 
tion, as  the  solution  of  chloride  of  zinc,  but  the  writer  has  not  been 
driven  to  its  use.  The  most  common  point  of  infection  outside  the 
parturient  tract  after  labor  is  some  portion  of  the  urinary  apparatus, 
almost  invariably  the  bladder.  The  process  of  parturition  necessarily 
diminishes  the  vitality  of  the  vesical  mucous  membrane  cells  by  the 
pressure  and  stretching  to  which  they  are  subjected.  After  labor, 
therefore,  they  are  not  in  a  condition  to  resist  the  attacks  of  micro- 
organisms, should  these  in  any  way  gain  access  to  the  vesical  cavity. 
Most  commonly  microbes  are  introduced  into  the  bladder  by  a  cath- 
eter. This,  however,  is  not  necessary,  as  it  has  been  plainly  demon- 
strated that  they  can  wander  from  the  vaginal  canal  through  the 
urethra  into  the  bladder  without  the  intervention  of  an  instrument 
which  directly  carries  them  into  the  vesical  cavity  and  deposits  them 
in  that  situation.  Once  arrived  within  the  bladder,  the  microbes 
attack  the  depressed  bladder-cells,  and  very  often  gain  a  lodgment  in 
the  vesical  mucous  membrane.  This  is  manifested  by  the  usual  symp- 
toms of  septic  cystitis,  fever,  pus  in  the  urine,  pain  on  pressure  over 
the  hypogastrium,  and  pain  and  difficulty  in  micturition.  The  dura- 
tion of  these  symptoms  is,  as  a  rule,  not  very  long.  The  fever  subsides 
and  the  symptoms  of  cystitis  disappear.  After  an  interval  of  some 
days,  however,  there  is  again  a  sharp  outbreak  of  fever,  with  pain  in 
the  region  of  the  kidneys,  and  the  reappearance  of  pus  or  at  least  of 
numerous  microbes  in  the  urine.  This  indicates  a  septic  infection  of 
the  pelves  of  the  kidneys  after  the  micro-organisms  have  migrated 
along  the  ureters.  During  their  course  upward  their  presence  has 
not  been  manifested  by  any  symptoms.  In  the  majority  of  cases 
even  the  symptoms  of  pyelitis  will  disappear  after  a  time,  and  the 
patient  will  make  a  good  recovery ;  but  in  a  certain  proportion  there 
is  a  systemic  infection  by  the  direct  passage  of  microbes  or  their  prod- 
ucts from  the  kidneys  into  the  blood.  There  may  be  an  extensive 
suppuration  of  the  kidneys  and  surrounding  tissues,  with  fatal  result, 
or,  as  the  writer  has  seen  in  several  cases,  the  symptoms  of  general 
systemic  infection  become  so  grave  as  for  a  long  time  to  threaten  the 
patient's  life.  In  the  worst  cases  of  bladder  infection  the  mucous  lin- 
ing sloughs,  peritonitis  develops,  and  the  patient  dies  before  the  disease 
has  time  to  spread  to  the  kidneys. 

The  practitioner,  bearing  in  mind  the  serious  consequences  of  septic 
cystitis  after  labor,  should  always  be  on  the  watch  for  it,  and  should 
adopt,  immediately  upon  its  discovery,  an  energetic  treatment.  A 
thorough  disinfection  of  the  bladder  will  remove  all  present  symp- 
toms, and  prevent  the  occurrence  of  grave  and  possibly  fatal  after- 
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complications.  To  accomplish  this  purpose  the  writer  employs  a  \  of 
1  per  cent,  solution  of  creolin.  One  injection  of  a  quart  of  this  solution 
through  a  two-way  catheter  is  usually  sufficient.  Occasionally  it  is  neces- 
sary to  repeat  it,  or  to  follow  it  by  several  injections  of  boric-acid 
solution.  In  susceptible  individuals  creolin  causes  too  much  pain  to 
be  employed.  A  1  :  8000  bichloride-of-mercury  solution  may  be  sub- 
stituted for  it,  or,  in  mild  cases,  a  solution  of  boric  acid  alone  will  be 
sufficient. 

If,  in  spite  of  all  precautions,  infection  of  the  kidneys  should  ensue, 
a  vigorously  stimulating  and  supporting  plan  of  treatment  affords  the 
only  hope  of  success.  If  extensive  suppuration  occurs  in  the  kidneys, 
all  treatment  will  of  course  be  useless. 

Perhaps  the  most  uncommon  point  of  septic  infection  after  labor  is 
the  rectum.  The  writer  has,  however,  seen  one  fatal  case  of  this  sort, 
from  the  use,  no  doubt,  of  a  dirty  syringe-nozzle  in  the  hands  of  a 
careless  nurse.  It  would  be  difficult,  or  perhaps  impossible,  to  dia- 
gnose such  a  case  until  after  death,  and  therefore  treatment  directed 
toward  this  form  of  infection  will  usually  not  be  adopted. 

Next  in  frequency  to  the  parturient  tract  and  the  urinary  system 
as  a  region  of  infection  after  labor  come  the  breasts.  Infection  of 
the  nipples,  and  a  consequent  mammary  inflammation  or  suppura- 
tion, is  one  of  the  most  troublesome  minor  complications  that  the 
obstetrician  is  called  upon  to  treat.  By  careful  preparation  of  the 
nipple  during  the  last  month  of  pregnancy,  and  by  extreme  care  to 
secure  perfect  cleanliness  during  the  period  of  lactation,  infection  of 
the  breasts  can  almost  surely  be  avoided.  If  it  occurs,  the  first  effort 
should  be  to  limit  its  extent  and  degree,  and  to  prevent,  if  possible, 
suppuration.  The  best  means  to  accomplish  this  end  are  derivation 
of  the  blood  from  the  mammary  glands  by  an  active  purge,  com- 
pression of  the  gland-substance,  and  support  of  the  breasts  by  a 
suitable  mammary  binder. 

To  these  should  be  added,  in  the  acute  stage  of  inflammation, 
fomentations  of  very  hot  water,  and  later  the  application  of  cloths 
wrung  out  in  lead-water  and  laudanum,  renewed  every  three  hours. 
Unless  the  infection  has  been  of  a  virulent  nature  and  the  dose  of 
infective  material  large,  this  plan  of  treatment  will  almost  surely  dis- 
sipate the  inflammation  and  prevent  suppuration. 

The  other  infectious  fevers  of  the  puerperal  state  include  the  infec- 
tious diseases  which  can,  under  any  circumstances,  fasten  themselves 
upon  the  adult  female,  and  their  treatment  differs  in  no  respect  dur- 
ing the  puerperium  from  that  under  ordinary  circumstances,  unless 
there  should  be  developed  some  local  complications. 
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Non-infectious  Diseases  op  the  Puerperium. 

Anomalies  of  Involution. — Superinvolution,  an  exaggeration  of 
that  process  by  which  the  uterus  is  reduced  to  its  normal  size  after 
labor,  only  manifests  itself,  as  a  rule,  after  the  puerperal  state  is  com- 
pleted, and  therefore  its  treatment  need  not  be  further  considered. 

Subinvolution,  an  arrested  or  retarded  return  of  the  uterus  to  its 
normal  condition  and  dimensions  after  labor,  is  one  of  the  commonest 
complications  with  which  the  obstetrician  has  to  deal  in  the  manage- 
ment of  the  puerperium.  The  cause  of  subinvolution  is  always  a 
local  one.  General  conditions,  as  acute  fevers  and  so  on,  have  no 
influence  whatever  upon  the  process  of  involution  unless  they  are 
accompanied  by  some  local  complication. 

There  are  two  causes  which  prevent  the  involution  of  the  uterus 
that  must  be  borne  in  mind  when  one  is  called  upon  to  treat  sub- 
involution. The  involution  may  be  prevented,  on  the  one  hand,  by 
anything  which  calls  an  excessive  amount  of  blood  to  the  uterine 
body,  as,  for  instance,  small  fibroids  within  its  wall  or  hypertrophied 
deciduous  membrane  remaining  adherent  to  its  inner  surface.  On  the 
other  hand,  subinvolution  may  be  the  result  of  mechanical  obstruction 
to  the  contraction  of  the  uterine  walls  and  the  reduction  of  its  cavity 
to  the  normal  size.  As  an  example  of  this  we  have  a  retained  placenta 
or  a  submucous  fibroid  or  adhesions  dragging  the  uterus  out  of  place 
and  preventing  its  contraction,  or,  most  commonly  perhaps,  an  over- 
distended  bladder  and  rectum. 

In  those  conditions  which  result  in  a  hypersemia  of  the  uterus  the 
cause  of  an  excessive  blood-supply  must  be  sought  out  and  removed 
before  one  can  remedy  the  subinvolution. 

If  small  fibroids  can  be  detected,  the  administration  of  quinine, 
ergot,  and  strychnine  in  pill  form  has  been  found  most  useful.  If 
practicable,  a  faradic  current  may  be  employed  in  addition  to  medica- 
tion. If  there  is  an  hypertrophied  endometrium  retained  within  the 
uterus,  a  curette  will  most  quickly  and  effectually  hasten  involution. 
In  cases  of  heart  disease  in  which  the  blood-current  is  sluggish  and 
dammed  back  into  the  large  veins  of  the  trunk  digitalis  will  be  the 
most  effective  remedy  to  overcome  the  subinvolution.  There  may  be 
an  active  hypersemia  associated  with  inflammatory  action,  either  in  the 
uterine  wall  or  upon  its  peritoneal  covering,  or  in  its  adncxa  ;  in  this 
case  the  inflammation  must  be  overcome  by  disinfection,  the  use  of 
purgatives,  counter-irritation  and,  possibly,  the  employment  of  hot- 
water  douches,  before  involution  can  be  secured.  When  there  is 
mechanical  obstruction  to  the  return  of  the  womb  to  its  normal 
dimensions,  the  hindrance  must  of  course  be  removed  before  one 
can  expect  a  good  result  from  treatment.     In  the  case  of  retained 
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adherent  placenta  every  effort  must  be  made  to  remove  the  placental 
tissue.  In  the  ease  of  submucous  fibroids  their  removal  must  be 
attempted  if  there  is  any  hope  of  safely  accomplishing  it. 

There  is  no  ease  of  labor  which  does  not  leave  behind,  in  the  par- 
turient tract,  some  injury  to  the  maternal  structures.  Usually,  these 
injuries  are  slight  in  degree,  manifesting  no  symptoms  and  healing 
spontaneously.  Occasionally,  the  injury  done  results  in  fistula  com- 
municating; with  the  bladder  or  rectum,  in  deep  granulating  wounds 
in  the  vagina,  or  in  ulcerated  sores. 

In  the  case  of  fistula  a  cure  can  sometimes  be  effected  without  ope- 
rative interference  by  touching  the  edges  of  the  fistulous  tract  with 
nitric  acid  in  order  to  excite  an  outpour  of  granulation  tissue  in  the 
hope  that  it  may  plug  up  the  opening.  In  deep  tears  which  have  not 
been  primilarly  united  application  of  a  solution  of  nitrate  of  silver 
will  hasten  the  cure  and  prevent  infection  of  the  wounded  surface.  If 
ulceration  occurs,  the  ulcerated  spots  are  to  be  carefully  watched  and 
treated  in  the  same  manner. 

Hemorrhages  from  the  birth-canal  after  labor  depend  upon  a  num- 
ber of  well-known  causes,  which  must  be  sought  out  and  corrected 
before  the  bleeding  will  cease.  Most  frequently  the  cause  of  a  haem- 
orrhage will  be  found  in  retained  fragments  in  utero,  which  must 
be  removed.  Not  infrequently  displacements  of  the  uterus  will  be 
found  as  a  cause,  and  correction  of  the  displacement  will  stop  the 
bleeding. 

In  interstitial  bleeding  after  labor,  resulting  in  haernatorna,  care 
must  be  taken  to  preserve  the  parts  in  as  aseptic  a  condition  as  possible, 
while  an  attempt  is  made  to  limit  the  bleeding  by  the  application  of 
direct  cold,  preferably  by  means  of  a  Barnes'  bag  dilated  with  ice- 
water,  which  must  be  removed  from  time  to  time  in  order  to  allow  the 
lochia  to  escape.  After  rupture  or  incision  of  these  blood-tumors  the 
cavity  left  behind  must  be  carefully  disinfected  with  the  bichloride-of- 
mercury  solution  or  creolin,  and,  if  necessary  to  control  further  bleeding, 
well  packed  with  iodoform  gauze. 

Of  all  forms  of  bleeding,  that  which  occurs  directly  after  labor  iu 
consequence  of  inertia  uteri,  known  as  post-partum  haemorrhage,  is  the 
most  frequent  of  occurrence  and  the  most  alarming  and  dangerous  in 
its  manifestations  and  consequences.  No  one  should  attend  a  case  of 
obstetrics  without  having  in  mind  a  clearly-defined  programme  to  be 
put  in  immediate  execution  when  called  upon  to  deal  with  this  frequent 
and  dangerous  complication.  There  are  two  indications  to  be  met  : 
First,  to  control  the  haemorrhage,  and  second,  to  treat  the  after-con- 
dition. The  first  indication  is  met  by  the  following  plan  of  treat- 
ment i  The  physician  should  give  ergot  in  full  dose  by  the  mouth  and,  if 
need  be,  hypodermically.  External  stimulation  of  the  uterus  by  knead- 
Vni..  in.— 55 
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ing  and  rubbing  through  the  abdominal  walls,  as  is  practised  in  Crede's 
method  of  expressing  the  placenta  should  be  first  died. 

Next  cany  the  other  hand  into  the  uterus  and  remove  any  blood- 
clots,  pieces  of  placenta,  or  membrane  thai  may  be  found  there,  while 
the  internal  surface  of  the  uterine  walls  is  irritated  by  the  manipula- 
tions of  the  operator's  fingers. 

After  this  apply  a  small  piece  of  ice  upon  the  abdomen  externally, 
and  carry  another  piece  the  size  of  a  hen's  egg  into  the  uterine  cavity. 
The  use  of  cold  must  not  be  persisted  in  for  more  than  a  minute  at 
most,  for  its  ultimate  action  is  depressing  and  relaxing.  Sprinkling 
ether  upon  the  hypogastrium  is  an  injurious  method  of  applying 
cold  externally. 

Next  soak  a  clean  linen  handkerchief  in  vinegar,  carry  it  up  to  the 
fundus,  and  squeeze  it  out  so  that  the  vinegar  shall  run  down  over  the 
uterine  surface.    Turpentine  might  be  used  instead  of  vinegar. 

Next,  hot  water  at  a  temperature  of  116°  or  120°  F.  should  be 
injected  into  the  uterine  cavity. 

Then  if  one  happens  to  have  the  necessary  appliances  at  hand  (a 
small  Gaiffe  battery,  which  can  be  carried  in  an  ordinary  instrument- 
bag),  a  strong  faradic  current  can  be  applied  to  the  uterine  muscle. 

Finally,  as  a  last  resort,  the  uterine  cavity  may  be  packed  with  long 
strips  of  iodoform  gauze  in  the  manner  suggested  by  Diihrssen  and  car- 
ried out  by  a  number  of  practitioners  with  gratifying  success. 

Drugs,  as  the  styptic  salts  of  iron,  and  especially  Monsel's  solution, 
have  been  recommended  from  time  to  time  as  intra-uterine  applications 
in  cases  of  post-partum  haemorrhage,  but  they  are  dangerous,  for  the 
coagulation  produced  by  them  may  extend  far  into  the  uterine  vessel-, 
and  the  clots  must  be  broken  up  by  putrefaction,  exposing  the  patient 
to  the  danger  of  septic  poisoning. 

This  programme  is  to  be  carried,  out  in  the  order  given :  if  the 
milder  measures  suffice,  of  course  the  more  radical  plans  of  treat- 
ment will  not  be  employed. 

Excessive  haemorrhage  (post-partum)  from  lacerations  along  the 
genital  canal  can  be  controlled  by  well-placed  sutures. 

Bearing  in  mind  this  plan  of  treatment,  it  is  almost  inconceivable 
that  an  intelligent  and  skilful  practitioner  should  lose  a  case  of  post- 
partum haemorrhage. 

Treatment  of  the  After-condition. — While  the  physician  is 
busy  controlling  the  haemorrhage  the  nurse  should  administer  a  hypo- 
dermic injection  of  ether  if  symptoms  of  shock  or  collapse  are  mani- 
fested. After  the  bleeding  has  ceased  it  is  well  to  administer  an  enema 
of  a  pint  of  hot  water  with  a  little  salt  in  it  (40  grains  to  the  pint),  which 
brings  up  the  patient's  temperature,  relieves  the  shock,  helps  to  fill  the 
emptied  blood-vessels  and  by  its  irritation  promotes  contraction  of  the 
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uterine  muscle.  This  should  be  succeeded  by  small  doses  of  hot,  strong 
coffee  brandy-and-water,  and  a  little  warm  milk  if  the  stomach  will 
retain  it.  As  soon  as  reaction  is  well  established  half  a  pint  of  hot 
beef-tea  should  be  administered,  and  £  grain  of  morphine  may 
be  given  hvpodermically  in  order  to  secure  quiet  and  rest  and  to 
get  the  stimulant  qualities  which  this  drug  undoubtedly  possesses. 
Occasionally  measures  must  be  adopted  to  retain  enough  blood  with- 
in the  large  vessels  and  in  the  heart  to  prevent  excessive  cerebral 
ansemia  or  cardiac  failure.  This  is  best  done  by  auto-transfusion; 
that  is,  by  bandaging  the  extremities  toward  the  trunk  in  order  to 
secure  as  large  a  quantity  as  possible  of  blood  within  the  vessels  of 
the  trunk  and  brain.  Actual  transfusion  of  a  ^  of  1  per  cent,  solu- 
tion of  common  salt  into  the  blood-vessels  is  required  when  there  are 
profound  exhaustion  and  depression  after  haemorrhage.  It  has  been 
demonstrated  that  it  is  not  necessary  to  throw  this  solution  directly 
into  the  blood-vessels,  as  interstitial  injections  seem  to  answer  the 
purpose  equally  well.  A  convenient  place  for  the  injection  is  the 
loose  skin  and  connective  tissue  between  the  shoulder-blades. 

The  milk  secketion  during  the  puerperal  state  presents  abnormal- 
ities which  call  for  treatment.  One  may  have  to  deal  with  anomalies 
of  quantity  or  quality.  The  most  frequent  anomaly  of  quantity  in  milk 
secretion  is  unfortunately  one  of  defect.  Insufficient  milk-supply 
depends  on  a  number  of  causes.  Perhaps  the  most  frequent  is  a 
lack  of  development  in  the  glandular  tissue,  and  in  this  form  of 
insufficient  milk  secretion  no  treatment  can  be  of  avail.  Where  the 
lack  of  milk  is  due  to  some  intercurrent  affection  in  the  puerperal  state 
the  treatment  must  be  directed  toward  this  complication  before  the 
milk-supply  can  be  re-established  in  normal  quantity.  It  may  be  the 
consequence  of  hsemorrhage  or  of  diarrhoea.  It  may  be  the  result  of 
an  acute  febrile  attack  during  lactation  or  of  inflammation  within  the 
gland  itself.  Serious  organic  disease  may  also  be  a  cause,  and  insuf- 
ficient nourishment  must  be  held  accountable  in  some  cases.  Profound 
emotions  exert  an  extraordinary  influence  upon  lactation  in  altering  both 
the  quantity  and  the  quality  of  the  milk.  It  has  long  been  supposed  that 
the  return  of  menstruation  has  a  disastrous  influence  upon  milk  secre- 
tion. This,  however,  has  been  definitely  disproven  by  careful  observa- 
tions recently  conducted  in  Austria.  The  simple  return  of  menstrua- 
tion without  complications  has  no  apparent  influence,  as  a  rule,  upon 
the  quantity  or  quality  of  the  woman's  milk.  In  all  the  temporary 
diseases  interfering  with  milk  secretion  described  above  it  should  be 
borne  in  mind  that  on  the  disappearance  of  the  abnormal  general  or 
local  condition  milk  secretion  can  be  successfully  re-established,  even 
though  it  be  intermitted  for  days  or  weeks.  Electricity  has  been  much 
vaunted  of  late  as  a  remedy  for  insufficient  lactation,   it  may  be  appli- 
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cable  mi  cases  of  torpidity  of  the  mammary  -land,  or  in  those  cases 
in  which  lactation  has  been  suppressed  on  the  birth  of  a  drsl  child 
and  the  mammary  gland,  therefore,  does  u<  \  respond  readily  to  the 
stimulus  of  subsequent  births.  This  remedy  will,  however,  often  prove 
ineffective  and  disappointing.  Quantitative  anomalies  in  milk  secretion 
by  excess  arc  not  frequently  met  with.  In  the  milder  and  simpler 
forms  they  can  be  managed  by  regulation  of  the  diet  and  free  purga- 
tion. Galactorrhea,  a  constant  flow  of  milk  from  the  breasts,  is  one 
of  the  most  stubborn  forms  of  excessive  milk  secretion.  Two  measures 
can  usually  be  relied  on  to  give  relief :  firm  compression  of  the  mam- 
mary gland  with  the  application  of  belladonna  ointment,  and  the 
administration  internally  of  iodide  of  potassium.  In  some  eases  of 
this  sort  milk  secretion  stops  spontaneously  with  the  return  of  men- 
struation, and  in  a  certain  proportion  of  cases  a  treatment  to  secure  a 
discharge  of  blood  from  the  uterus  has  been  successful  in  stopping  the 
flow  of  milk.  Success  has  been  obtained  with  Simpson's  plan  of  intro- 
ducing a  piece  of  caustic  within  the  uterus  in  order  to  bring  back  the 
menstrual  flow.  Warm  douches  have  been  used  successfully  for  this 
purpose.  Electricity  has  been  recommended  to  secure  the  proper  con- 
traction of  the  sphincter  muscles  of  the  lactiferous  ducts,  but  as  this 
is  usually  a  result  and  not  a  cause  of  the  galactorrhoea,  the  use  of  elec- 
tricity must  prove  in  the  vast  majority  of  cases  ineffective.  The  long- 
continued  administration  of  ergot  has  been  warmly  recommended.  The 
remedy  should  be  tried,  for  its  use  seems  rational.  It  has  been  demon- 
strated that  all  those  drugs  which  bring  about  an  increased  arterial 
pressure  in  the  parts  promote  milk  secretion,  while  those  which  lower 
arterial  pressure  tend  to  diminish  or  even  abolish  the  function.  Chloral 
has  been  shown  to  be  very  effective  in  diminishing  the  quantity  of  milk. 
Therefore  this  drug  is  worthy  of  trial.  It  has  recently  been  declared 
that  antipyrine  in  2|-grain  closes  three  times  a  day  will  diminish  milk 
secretion.  The  drug,  however,  has  not  been  often  enough  tested  to 
demonstrate  its  power.  Quantitative  anomalies  in  the  milk  secretion 
most  often  depend  upon  an  ill-regulated  diet.  A  fatty  diet  will 
diminish  the  quantity  of  milk  ;  a  vegetable  diet  will  diminish  the 
casein,  and  fat  will  increase  the  sugar ;  a  diet  rich  in  meat,  especially 
if  reinforced  with  alcoholic  stimulants,  will  increase  the  fat  and  casein, 
but  will  diminish  the  sugar.  If  the  mother's  milk  is  evidently  dis- 
agreeing with  the  nursing  infant,  a  chemical  analysis  of  it  should  be 
made  and  on  the  result  rules  regulating  the  diet  should  be  adopted. 
The  most  common  mistake  in  practice  is  to  over-feed  a  nursing  woman, 
especially  with  a  milk  diet,  with  the  idea  which  prevails  extensively 
among  the  laity  that  the  cow's  milk  poured  into  the  stomach  appears 
again  in  the  mammary  gland.  It  is  usually  sufficient  for  a  nursing 
woman  to  observe  the  ordinary  diet  which  agrees  with  her  under  all 
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circumstances,  with  the  addition  perhaps  of  a  half-pint  of  milk  mid- 
way between  the  morning  and  mid-day  and  mid-day  and  evening 
meals.  Occasionally  a  wine-glassful  of  malt  at  the  mid-day  and 
evening  meals  is  a  useful  addition  to  the  diet,  and  in  ansemic  patients 
the  addition  to  the  malt  of  5  grains  of  pyrophosphate  of  iron  will  be 
an  advantage. 

There  is  found  in  every  pregnant  woman  some  alteration  in  the 
constitution  of  the  blood,  which  consists,  roughly  speaking,  of  a  dimi- 
nution of  the  red  blood-corpuscles,  the  albumin,  and  the  iron,  with  an 
increase  in  the  white  blood-corpuscles  and  the  watery  element.  In 
some  cases  this  change  is  much  exaggerated,  until  an  intense  degree 
of  anaemia  appears  in  the  puerperal  state,  which,  in  its  severity,  will 
stimulate  pernicious  anaemia  or  some  fatal  form  of  blood  disease.  The 
anaemia  of  puerperal  women,  however,  even  in  exaggerated  cases,  usu- 
ally yields  to  treatment  in  a  most  gratifying  manner.  After  the  pro- 
longed use  of  Blaud's  pills  the  writer  has  seen  the  blood-corpuscles  rise 
from  less  than  three  to  nearly  four  and  a  half  millions,  and  the  haemo- 
globin increase  from  40  to  75  per  cent,  in  a  few  weeks.  In  some  cases 
arsenic  alone  succeeds  where  iron  fails  completely. 

Eclampsia. 

To  treat  eclampsia  intelligently  and  successfully  it  is  necessary  to 
understand  its  etiology  as  fully  as  modern  knowledge  permits. 
Although  the  subject  needs  more  light  from  future  investigation, 
enough  is  now  known  to  justify  the  following  statements: 

1.  The  cell-activity  of  mother  and  foetus  produces  excrementitious 
substances  which  will  surely  prove  virulently  poisonous  to  the  whole 
organism  unless  they  are  voided  or  made  harmless  by  the  excretory 
organs.1 

2.  These  organs  in  the  childbearing  woman  are  often  inadequate  to 
the  disposal  of  effete  material  from  the  maternal  and  foetal  body. 

3.  Consequently,  poisons  of  a  nature  not  yet  demonstrated  are 
stored  up  in  the  maternal  blood  until,  by  cumulative  action,  their 
presence  is  manifested  in  the  eclamptic  seizure  and  other  symptoms. 

4.  The  convulsions  are  probably  the  result  of  an  acute  cerebral 
anaemia  brought  about  by  violent  contraction  of  the  arterioles,  possibly 
the  result  of  direct  irritation  of  the  brain-substance.  In  consequence 
of  the  intense  muscular  action  the  circulation  is  interfered  with,  and 
blood  is  determined  to  non-muscular  regions,  as  the  brain,  lungs,  kid- 
neys, etc.,  to  such  a  degree  that  the  congestion  of  these  parts  becomes 
dangerous,  leading  to  apoplexy  in  the  brain,  oedema  in  the  lungs,  and 
often  a  complete  abrogation  of  renal  function. 

The  indications  for  treatment  in  convulsive  seizures  of  this  nature 
1  Harold  C.  Ernst,  American  System  of  Obstetrics,  vol.  ii.  p.  451. 
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are  plain  :  First,  to  attack  the  fons  et  origo  mali,  to  eliminate  the  poi- 
sons from  the  blood  as  quickly  and  in  as  large  quantities  as  possible. 
Second,  to  diminish  nervous  sensibility  and  lessen  muscular  power,  in 
order  to  reduce  the  convulsions  in  vehemence,  duration,  and  frequency. 
Third,  if  convulsions  occur  during  labor  to  save  the  infant  without 
adding  to  the  risk  of  the  mother.  Fourth,  to  guard  the  woman  from 
injury  during  the  attack. 

The  first  indication  is  met  by  venesection,  diaphoresis,  and  catharsis. 
By  the  first,  one  eliminates  a  certain  quantity  of  poison  along  with  the 
blood  and  relaxes  the  muscles.    If  there  is  sharp  post-partum  haemor- 
rhage, or  if  the  patient  is  from  any  cause  weak  and  anaemic,  blood- 
letting is  not  called  for.    In  the  ordinary  case,  however,  with  full 
pulse,  congested  head,  the  veins  standing  out  upon  the  neck  and  face, 
venesection  is  an  undoubted  advantage.    It  is  not  of  itself  enough. 
While  the  median  basilic  of  one  or  both  arms  is  being  opened  some 
croton  oil  should  be  obtained  and  2  drops  placed  upon  the  tongue. 
Directions  should  at  the  same  time  be  given  to  wring  out  three  or, 
better,  four  old  blankets  in  boiling  water ;  these  are  to  be  wrapped 
around  the  legs,  trunk,  and  arms  and  well  covered  over  with  one  or 
more  dry  blankets.    The  sweating  thus  induced  is  profuse.    An  ice- 
bag  must  be  put  to  the  head  to  prevent  over-congestion  of  the  brain. 
In  this  way  one  eliminates  the  cause  of  eclamptic  convulsions  as  quick- 
ly and  thoroughly  as  possible  directly  from  the  blood,  and  indirectly 
through  the  skin  and  bowels.    The  latter  may  be  acted  upon  by  \ 
grain  of  elaterium  rubbed  up  in  butter,  or  by  compound  jalap  powder 
and  calomel  instead  of  the  croton  oil.    Pilocarpine  seemed  at  one  time 
an  ideal  remedy  to  secure  diaphoresis  in  eclamptic  cases,  but  it  has 
lately  fallen  into  well-deserved  disrepute.      It  much  increases  the 
danger  of  pulmonary  oedema  and  is  too  profound  a  depressant.  It 
is  no  longer  employed  by  experienced  and  educated  obstetricians.  The 
second  indication  is  best  met  by  an  anaesthetic.    Usually  the  convulsion 
first  shows  its  approach  in  the  eyes :  these  should  be  closely  watched, 
so  that  on  the  first  symptom  of  the  oncoming  attack  chloroform  may 
be  at  once  administered  and  pushed  as  rapidly  as  possible.    Ether  is 
inadmissible  in  these  cases,  for  it  is  slow  of  action,  congests  the  brain, 
and  irritates  the  kidneys.    Just  before  the  woman  is  wrapped  in 
blankets  1  drachm  of  chloral  in  solution  should  be  injected  into  the 
rectum.    This  may  be  repeated  in  an  hour  if  necessary.  Morphine, 
veratruin  viride,  and  inhalations  of  nitrite  of  amyl  have  their  enthu- 
siastic advocates  in  this  connection.    They  may  be  held  in  reserve  in 
case  the  plan  of  treatment  described  needs  reinforcement. 

If  convulsions  come  on  during  labor,  the  child  should  be  rapidly 
extracted  as  soon  as  the  os  is  well  dilated. — not  before,  because1  efforts 
to  dilate  the  os  would  be  very  apt  to  increase  the  convulsions,  and 
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would  attract  the  physician's  attention  from  the  woman's  most  threaten- 
in."  dane-er.  Moreover,  the  os  dilates  naturally  with  unusual  rapidity 
during  eclampsia. 

The  only  injury  to  be  feared  during  eclamptic  attacks  is  wound- 
ing of  the  tongue  by  the  teeth.  This  can  be  prevented  by  inserting 
between  the  teeth  a  brush-handle  wrapped  in  a  handkerchief  or  by 
drawinff  a  towel  into  the  mouth  like  a  bit.  Well-meaning  but 
ignorant  bystanders  will  sometimes  throw  themselves  upon  an 
eclamptic  patient  to  restrain  her  convulsions  by  force.  This  should 
be  forbidden. 

As  there  is  considerable  difference  of  opinion  among  physicians  in 
regard  to  the  best  means  of  treating  eclampsia,  it  would  seem  desirable, 
after  presenting  the  foregoing  sketch  of  the  writer's  plan,  to  give  a 
detailed  description  of  each  of  the  different  remedies  advocated,  with 
their  comparative  results : 

Anesthetization. — Chloroform  will  here  be  considered  as  the 
only  anaesthetic  to  be  employed.  When  this  drug  first  came  into 
general  use  it  was  regarded  by  many  as  a  specific  for  eclampsia,  and  is 
so  regarded  by  a  few  to-day.  Hurd1  writes  that  he  heard  Gilbert  in 
1868  advocate  chloroform  almost  exclusively  in  eclampsia,  and  report 
20  cases  with  no  deaths.  Hurd  has  had  "  upward  "  of  12  cases  treated 
by  this  plan  without  a  death,  and  he  quotes  9  cases  from  another  prac- 
titioner, all  of  which  recovered.  Charpentier  reports  63  cases  treated 
by  chloroform  alone,  with  7  deaths,  a  mortality  of  11  per  cent. ;  but, 
on  the  other  hand,  the  mortality  from  this  treatment  in  the  Maternity 
was  50  per  cent.  The  place  of  chloroform  in  the  treatment  of  eclampsia 
may  be  said  now  to  be  settled.  No  one,  scarcely,  would  rely  on  it 
alone,  but  every  one  is  willing  to  admit  its  value  as  an  adjunct  to  other 
treatment. 

Diaphoresis  and  Catharsis. — All  are  agreed  that  eclampsia  is 
the  result  of  some  poisonous  matter  in  the  blood,  and  that  this  poison 
must  be  eliminated.  The  only  emunctories  available  for  quick  and 
effectual  action  are  those  of  the  skin  and  bowels.  No  matter,  there- 
fore, what  plan  of  medicinal  treatment  may  be  adopted,  diaphoresis  and 
catharsis  must  also  be  employed.  Even  Veit,  the  sturdiest  advocate 
of  a  single-drug  treatment  for  eclampsia,  who  used  to  tell  his  clinical 
audiences  that  they  should  never  let  their  eclamptic  patients  die,  after 
losing  2  out  of  6  in  a  single  year  now  admits  that  eliminative  treat- 
incut  must  be  employed  in  addition  to  his  favorite  remedy,  morphine. 
My  own  practice  is  to  employ  a  hot  wet  pack  to  excite  sweating,  and 
to  use  croton  oil  to  move  the  bowels.  For  the  latter  purpose,  however, 
compound  jalap  powder,  calomel,  concentrated  Epsom  salts  solution,  and 
elaterium  are  also  good. 

1  "  On  the  Treatment  of  Puerperal  Convulsions,"  Therapeutic  Gazette,  1S89,  p.  721. 
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Venesection. — Phlebotomy  is  al  present  in  disfavor.  The  reac- 
tion againsi  the  indiscriminate  use  of  the  lancet  has,  however,  gonetoo 
far.  In  Germany  venesection  for  eclampsia  has  been  discarded  by  many 
altogether,  and  in  this  country  some  who  simply  reflect  European  opin- 
ion without  a  very  great  personal  experience  unreservedly  condemn 
it.  While  bleeding  in  every  case  of  eclampsia  will  show  bad  results, 
there  are  many  cases  in  which  I  am  convinced  it  rescues  the  woman 
from  an  impending  danger  of  pulmonary  (jedemaand  apoplexy.  I  under- 
stand that  physicians  in  the  country,  who  have  to  deal  with  strong, 
full-blooded  people,  are  obliged  in  the  treatment  of  pneumonia,  as  a 
routine  practice,  to  use  the  lancet.  In  the  same  class  of  people  blood- 
letting in  eclampsia  is  equally  necessary.  For  instance,  in  a  recent 
report1  of  15  cases,  in  which,  from  the  text,  bleeding  seems  to  have 
been  the  only  thing  done,  there  was  but  1  death.  In  appropriate  cases 
the  venesection  should  be  done  in  time,  and  not,  as  in  some  German 
hospitals,  only  when  symptoms  of  pulmonary  oedema  appear.  The 
measure  is  preventive,  not  curative. 

Morphine. — Older  statistics  of  the  morphine  treatment  for  eclamp- 
sia show  a  death-rate  of  57  per  cent.  (Winckel),  but  lately  Gr.  Veit2  has 
published  his  plan  of  giving  morphine  in  convulsions  with  results  so 
striking  as  to  arrest  the  attention  of  the  medical  world.  In  more  than 
60  cases  there  were  but  2  deaths,  a  mortality  of  only  3.3  per  cent. — 
the  lowest  death-rate  yet  attained  by  any  plan  of  treatment.  This 
result  can  only  be  obtained  by  giving  very  large  doses  of  the  drug. 
Veit  has  injected  J  grain  with  each  convulsive  seizure,  and  has  admin- 
istered as  much  as  3  grains  in  four  to  seven  hours  and  4.5  grains  in  the 
twenty-four  hours. 

Chloral. — This  drug  has  many  advocates.  Charpentier  prefers 
it  above  all  others,  and  presents  statistics  that  justify  the  preference 
(114  cases,  mortality  3.5  per  cent.).  Winckel  recommends  it  most 
highly,  and  by  its  use  has  saved  85  out  of  92  cases.  This  drug, 
too,  must  be  given  in  large  doses  to  be  effective.  From  30  to  60  grains 
should  be  administered  by  enema  at  a  dose,  and  the  physician  need  not 
hesitate  to  give  as  much  as  3  drachms  in  the  twenty-four  hours,  or  even 
more. 

Veratrtjm  Viride. — The  use  of  this  drug  is  the  American  treat- 
ment of  eclampsia.  For  the  past  twenty  years  it  has  been  extensively 
employed  in  different  parts  of  the  country.  But  large  as  the  number 
of  cases  must  be  in  which  veratrum  viride  has  been  given  for  eclampsia, 
we  are  not  yet  in  a  position  to  state  positively  its  relative  merits  in 
comparison  with  chloral  and  morphine. 

1  Menchem,  .Town.  American  Med.  ,-l.sx.,  1889,  p.  274. 

2  "  Ueber  die  Behandlung  dor  puerperalen  Eclampsia,"  Samml.  klin.  Vortrarjc,  304. 
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Fearn1  in  1871  reported  11  cases  of  his  own,  and  2  cases  from  the 
practice  of  professional  friends,  treated  with  very  large  doses  of  vera- 
trum  viride.  None  of  the  women  died  of  the  convulsions,  but  one 
succumbed  later  to  puerperal  sepsis.  Rushmore2  has  recently  collected 
85  cases  of  eclampsia  treated  by  veratrum  viride,  with  20  deaths,  a 
mortality  of  23.5  per  cent.  Jewett  reported  to  the  A  merican  Gynaeco- 
logical Society  in  1887,  22  cases  of  eclampsia  treated  by  veratrum  viride. 
Four  of  the  women  died  of  the  convulsions,  a  mortality  of  18  per  cent. 
Dr.  Newton  3  writes  that  "  Dr.  Cutler  twenty-eight  years  ago  stated  in 
the  New  Jersey  Academy  of  Medicine  that  he  had  been  in  practice 
twenty-five  years,  and  that  during  that  time  he  had  seen  on  an  aver- 
age 8 "cases  of  puerperal  convulsions  a  year  (?),  that  he  had  never  lost 
a  case,  and  that  he  relied  upon  veratrum  viride  in  the  treatment." 
Further,  that  "  Dr.  Love  used  a  combination  of  veratrum  viride  and 
benzoic  acid,  and  in  23  cases  of  eclampsia  he  has  not  lost  a  case."  In 
50  cases  of  eclampsia  collected  by  Trimble 4  veratrum  gave  much  the 
best  results.  Iu  26  cases  treated  by  this  drug  there  were  3  deaths, 
while  in  the  remaining  24  cases  there  were  6  deaths  a  mortality  respec- 
tively of  11.5  per  cent,  and  25  per  cent. 

The  remedial  measures  just  alluded  to  comprise  all,  in  my  judg- 
ment, that  are  in  the  field  of  practical  medicine.  The  treatment  by  ante- 
mortem  Cesarean  section,  proposed  by  Halbertsma,  I  regard  as  not  yet 
established  among  the  justifiable  procedures  in  this  disease.  Caffeine, 
oxvgen,5  and  nitrite  of  amyl  have  not  been  used  often  enough  to  jus- 
tify an  opinion  of  their  worth  ;  and  this  judgment  must  be  passed  on  a 
number  of  other  drugs  recommended  from  time  to  time.  Pilocarpine 
is  simply  mentioned  to  be  condemned. 

I  think  that  a  careful  analysis  of  the  different  plans  of  treatment 
will  award  the  palm  to  chloral,  with  diaphoresis  and  catharsis,  anes- 
thetization, and  occasionally  venesection.  Morphine,  it  is  true,  gives 
the  best  record — 3.3  per  cent. — but  this  was  in  the  hands  of  a  single 
individual,  and  his  report  would  be  more  impressive  were  it  more 
exact.  Thus,  he  says  that  in  "  more  than  thirty  years  "  he  has  had 
"  more  than  60  cases  of  eclampsia."  In  that  period  one's  memory 
could  easily  play  him  false,  both  as  to  the  number  of  cases  and  the 
results.  Chloral,  on  the  other  hand,  has  achieved  brilliant  results  in 
different  hands  and  places.  I  should  like  to  see  veratrum  viride  more 
extensively  tried,  and  I  would  be  glad  to  unite  with  others  holding 
hospital  positions  to  give  it  a  thorough  test  under  favorable  conditions. 
I  believe  the  results  would  be  excellent — would,  perhaps,  challenge 

1  Amer.  Journ.  of  ObsteL,  1871,  p.  28.  5  Oailkird's  Med.  Journ.,  Nov.,  1887. 

3  Medical  Record,  1889,  p.  257. 

4  "  Puerperal  Eclampsia,"  Am.  Journ.  of  ObsteL,  1890,  p.  833. 
6  Employed  in  9  cases  with  6  recoveries  (Auvardj. 
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those  of  chloral.  But  as  the  case  stands  at  present  it  seems  to  me  that 
the  conscientious  physician  must  depend  upon  chloral,  at  least  in  pri- 
vate practice,  until  the  equality  or  superiority  of  some  other  plan  of 
treatment  is  proved.  Perhaps  a  combination  of  chloral  and  veratrum 
— one  by  the  bowel,  the  other  hypodermically — will  give  better  results 
than  cither  remedy  alone.  This  I  intend  to  test  at  the  first  oppor- 
tunity. 


GENERAL  CONSIDERATIONS  OF  THE  TREAT- 
MENT OF  THE  EYE  AND  ITS  DISORDERS. 

By  VV.  F.  MITTENDOEF,  M.  D. 


Preliminary  Remarks. 

The  examination  of  a  diseased  eye  in  order  to  make  a  diagnosis 
and  to  determine  the  proper  remedies  to  be  used  is  at  times  a  very 
difficult  matter,  especially  if  there  is  much  dread  of  light,  photophobia, 
accompanying  the  disease,  or  if  the  inflammation  affects  the  different 
parts  of  the  eyeball  itself  and  makes  this  extremely  sensitive  to  the 
touch,  or  if  there  is  so  much  swelling  of  the  lids  that  the  eyeball  can 
be  exposed  only  after  great  efforts.  Such  patients  are  apt  to  close  their 
lids  tightly,  and  especially  in  young  children  no  amount  of  coaxing  will 
induce  them  to  open  the  eyes  of  their  own  accord. 

Nearly  75  per  cent,  of  all  diseases  of  the  eyes  can  be  diagnosed  by 
a  careful  and  systematic  examination  of  the  exterior  of  the  eyelids  and 
eyeball.  It  is  therefore  important  to  know  how  such  an  examination 
should  be  made. 

The  three  principal  symptoms  which  eye-patients  will  complain  of 
are  either  impaired  vision,  pain,  or  discharges  from  the  eye.  The  first 
symptom,  impairment  of  vision,  is  seldom  found  as  a  sign  of  disease 
of  the  eyelids  or  of  the  appendages  of  the  eye.  It  points,  as  a  rule,  to 
a  cloudy  cornea,  an  opaque  lens,  a  hazy  vitreous,  or  disease  of  the  iris, 
the  retina,  the  optic  nerve,  or  the  choroid.  It  may,  however,  be  the 
result  of  an  error  of  refraction,  and  as  such  it  has,  as  a  rule,  existed 
for  a  long  period,  and  is  not  accompanied  by  any  signs  of  disease.  An 
ojmthalmoscopic  examination  is  therefore  necessary  for  the  making  of 
a  correct  diagnosis  in  these  cases. 

Pain  accompanies  most  of  the  inflammatory  processes  of  the  eye: 
it  is  less  marked  in  conjunctival  diseases,  unless  the  cornea  or  iris 
becomes  involved,  and  is  rarely  found  in  affections  of  the  eyelids,  per- 
haps  with  the  exception  of  the  formation  of  an  abscess  or  a  stye.  Pain 
is,  however,  a  very  prominent  symptom  in  affections  of  the  comga^the 
iris,  and  the  ciliary  body.  The  pain  is  not  confined  to  the  eyeball, 
which,  as  a  rule,  is  likewise  very  sensitive  to  the  touch,  but  it  is  apt 
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to  extend  along  the  branches  of  the  infraorbital  nerve,  and  especially 
along  those  of  the  supraorbital  nerve,  assuming  here  a  bemicranial 
character,  and  may  extend  to  the  back  of  the  head.  Pain  also 
accompanies  the  great  majority  of  glaucomatous  attacks,  and  is  then 
of  so  severe  a  character  that  it  may  lead  to  nausea  and  vomiting  in  the 
acute  forms  of  the  disease.  Pain  is  at  times  a  very  important  symp- 
tom of  those  reflex  neuroses  known  under  the  name  of  asthenopia.  It 
is  then  spoken  of  as  an  ocular  headache.  Eyes  affected  in  this  manner 
are  usually  perfectly  free  from  any  signs  of  inflammation,  and  the  pain 
is  often  promptly  relieved  by  the  use  of  proper  glasses,  without  any 
medication. 

Discharges  from  the  eye  are  either  watery,  mucoid,  or  purulent.  A 
tir-C^  watery  condition  of  the  eye  does  not  always  indicate  the  existence 
plt^C/kG/u^  of  inflammation.  It  may  be  due  to  an  increased  secretion  of  tears 
or  to  an  obstruction  of  the  lachrymal  passages.  A  hypersecretion  of 
tear-fluid  may  accompany  the  initial  stage  of  an  inflammation  of  the 
conjunctiva,  but  frequently  it  is  the  result  of  some  irritation  which  may 
be  caused  by  the  presence  of  a  foreign  body  in  the  conjunctival  sac  or 
on  the  cornea,  or  it  may  be  due  to  the  contact  of  irritating  chemicals, 
such  as,  for  instance,  the  vapors  of  ammonia  and  the  presence  of  small 
quantities  of  acids  or  caustics  in  the  eye.  It  follows  likewise  the  appli- 
cation of  medicines  to  the  conjunctiva,  and  is  very  frequently  found  as 
a  prominent  symptom  of  diseases  of  the  cornea,  the  iris,  and  the  ciliary 
body.  Lachrymation  is  likewise  a  very  prominent  symptom  in  phlyc- 
tenular conjunctivitis  and  keratitis,  frequently  spoken  of  as  scrofulous 
ophthalmia. 

A  mucoid  discharge  is  met  with  in  diseases  of  the  conjunctiva, 
hi  u  c*"*  especially  those  oi'  a  catarrhal  nature.  It  may  vary  greatly  in  quan- 
(U^lqM  cv^ctity,  showing  itself  in  the  corners  of  the  eye  after  sleeping  as  a  small 
crust,  or  in  the  severer  cases  it  may  be  constantly  flowing  over  the 
cheek.  It  is  principally  composed  of  flakes  of  epithelial  cells  and 
a  muco-albuminoid  secretion  mixed  with  tear-fluid.  Although  the  car- 
rier of  the  bacillus  of  conjunctivitis,  it  is  not  quite  so  dangerous  in 
regard  to  contagion  as  a  purulent  discharge.  A  mucoid  secretion 
evaporates  easily  on  the  hot  and  inflamed  lids,  and  is  the  principal 
cause  of  the  gluing  together  of  the  lids  during  sleep  in  cases  of  con- 
junctivitis. 

A  purulent  discharge  is  the  indication  of  a  severer  form  of  inflam- 
Q       ,     l.     mation  of  the  eye,  and  especially  of  the  conjunctiva.    It  is  not  infre- 
Jl\ec   <lliently  loaded  with  the  gonococcus  of  Neisser,  and  is  then  always 
dM^tUm^   ^      oontagions  .  a  rare  exception  to  this  is  purulent  discharge  fol- 
lowing the  breaking  of  an  abscess  into  the  conjunctival  sac.  The 
presence  of  a  purulent  discharge  calls  at  once  for  the  use  of  a  dis- 
infectant,  both  for  the  eye  of  the  patient  and  the  hands  of  tlie 
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examiner.  The  greatest  care  is  necessary  in  this  respect,  as  the 
physician  may  poison  his  own  eye,  and  may  possibly  lose  it  in 
c  onsequence.  It  calls  likewise  for  the  immediate  protection  of  the 
good  eye  of  the  patient,  as  this  becomes  frequently  infected  by  the 
flrect  flow  ofthe  discharge  over  the  bridge  of  the  nose  during  sleep 
or  is  carried  there  by  the  hands  of  the  patient  or  by  means  of 
towels  and  handkerchiefs  used  by  the  patient  for  cleansing  his  eyes. 

The  severer  forms  of  conjunctivitis  are  usually  accompanied  by 
intense  swelling  of  the  eyelids  and  also  of  the  conjunctiva  of  the 
eyeball  (ehemosis),  and  an  examination  of  the  entire  conjunctival  sac 
of  such  eves  is  very  difficult,  and  very  painful  even  if  done  by  the 
most  skilful  and  delicate  hands  of  an  expert, 

By  directing  the  patient  to  look  upward,  and  then  drawing  down 
the  lower  lid  by  traction  on  its  integument,  the  lower  half  of  the  con- 
junctival sac  will  be  exposed  to  view.  The  examination  of  the  upper 
half  is,  however,  more  difficult,  It  is  best  accomplished  by  following 
these  directions :  The  thumb  of  the  left  hand  of  the  examiner  should 
be  pressed  firmly  against  the  brow  in  order  to  prevent  the  occipito- 
frontalis  muscles  from  drawing  the  lid  upward.  The  patient  must 
be  directed  to  look  in  a  downward  direction,  with  both  eyes  if 
possible.  The  cilia?  of  the  upper  lid  are  then  seized  with  the 
fingers  of  the  right  hand  and  drawn  gently  downward  and  forward, 
thus  lifting  the  lid  a  little  from  the  eyeball.  The  left  thumb,  holding 
the  eyebrow,  must  now  be  moved  downward,  pushing  the  skin  of  the 
brow  and  upper  lid  into  the  depression  caused  by  the  downward  look 
of  the  patient.  If  the  eyelashes  are  then  drawn  upward,  a  little  addi- 
tional pressure  of  the  thumb  of  the  left  hand  will  make  the  entire 
upper  fold  of  transudation  bulge  forward,  exposing  at  the  same  time 
the  upper  half  of  the  eyeball,  especially  if  the  patient  is  urged  to  per- 
sist in  looking  downward.  Any  foreign  body  which  might  have  been 
hidden  under  the  upper  lid  can  be  readily  seen,  or  the  diseased  con- 
junctiva can  be  examined  and  thoroughly  and  effectually  treated. 

For  the  eversion  of  the  upper  lid  the  use  of  a  pencil  or  match 
is  sometimes  of  great  help  if  the  examiner  has  not  much  experience 
in  this  line.  In  this  case  direct  the  patient  to  look  downward, 
seize  the  upper  cilia?  with  the  left  hand,  and  exert  gentle  pressure  on 
the  upper  lid  by  means  of  the  probe  or  pencil,  and  roll  the  lid  out 
over  it.  It  is,  however,  better  if  the  lids  can  be  everted  with  the  hands 
only,  as  the  patients,  especially  if  they  are  children,  dread  to  have  any 
instrument  brought  near  their  eyes.  If  there  is  much  pain  or  great 
irritation  or  much  photophobia,  it  is  sometimes  very  difficult  to  resist 
the  action  of  the  sphincter  of  the  orbicularis,  and  the  use  of  an  anaes- 
thetic has  to  be  resorted  to  in  very  obstinate  cases.  The  rule  should 
always  be  never  to  treat  an  inflamed  eye  without  examining  the  entire 
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surface  of  the  conjunctiva  and  cornea,  as  the  treatment  will  have  to  he 
entirely  different  if  the  latter  organ  is  also  affected. 

n   ,  r^  In  severe  cases  of  blepharospasm  the  use  of  a  lid-retractor  will 

prove  of  great  benefit  for  the  examination  of  the  cornea,  but  Tt  is  of 

j-rr  C-crvu-oA.  no  va]ue  }n  [\l0  examination  of  the  conjunctiva.  If  the  patient  is 
small  child,  it  is  best  to  hold  the  head  between  your  knees,  push 
/°^w^f  (fown  the  eyebrows  with  the  left  hand,  and  evert  the  lid  by  traction 
of  the  eyelashes  with  the  other  hand.  If  it  becomes  necessary  to 
use  an  anaesthetic  in  order  to  open  the  eye,  it  is  best  to  pour  a  few- 
drops  of  Squibb's  chloroform  on  a  towel  and  make  the  child  inhale 
the  vapors  for  a  few  seconds,  when  the  lids  can  be  everted  and 
the  eyeball  inspected  with  perfect  ease.  The  discovery  of  a  foreign 
body  in  the  eye  may  only  be  possible  in  this  manner,  as  the  pain 
and  irritation  produced  by  it  are  very  severe.  The  use  of  cocaine  has 
done  away  with  the  general  anaesthetics  even  in  these  cases ;  yet  the 
use  of  a  little  chloroform  may  be  necessary  in  small  children,  espe- 
cially if  the  foreign  body  is  located  on  the  cornea.  If  the  foreign 
body  is  black,  as  it  is  most  apt  to  be,  its  presence  on  the  cornea  of 
persons  with  a  dark  iris  is  not  easily  detected.  The  use  of  a  strong 
magnifying  lens  or  the  method  of  oblique  illumination  will  be  of  great 
help  in  these  cases.  The  ordinary  bright  daylight  or  the  light  of  the 
flame  of  a  candle  is  concentrated  and  thrown  obliquely  on  the  cornea  by 
means  of  a  strong  convex  lens.  The-point  of  light  being  now  gradually 
moved  over  the  entire  cornea,  the  least  change  in  the  transparency  of 
this  organ,  the  slightest  scratch,  or  the  smallest  foreign  body  on  its 
surface  can  be  easily  discovered.  This  method  is  likewise  of  help  for 
the  examination  of  the  contents  of  the  anterior  chamber,  for  irregular- 
ities of  the  iris,  and  for  the  discovery  of  cataract.  For  the  last-named 
affection,  however,  the  use  of  the  ophthalmoscope  is  of  greater  import- 
ance. The  discovery  of  a  foreign  body  on  the  cornea  of  a  blue  eye  is 
much  easier,  and  is  often  accomplished  without  the  use  of  a  magnifying 
lens.  If  the  foreign  body  is  very  small  and  if  located  in  front  of  the 
pupillary  space,  its  presence  may  be  readily  discovered  by  means  of  the 
ophthalmoscope. 

The  appearance  of  the  pupils  is  a  matter  of  great  importance: 
their  size  and  the  equality  of  the  pupils  of  both  eyes  should  be 
noted.  Immobility,  a  contracted  state  and  irregularity  of  the  pupil, 
indicates,  if  associated  with  inflammatory  symptoms,  an  iritis.  Ir- 
regularity of  the  pupil  alone,  without  signs  of  an  inflammation,  is 
usually  due  to  posterior  synechia?,  the  remains  of  a  previous  iritis  ;  and 
an  adhesion  of  the  pupillary  border  of  the  iris  to  the  cornea,  known  as 
an  anterior  synechia,  is  an  indication  of  a  perforation  of  the  cornea. 
If  the  cornea  remains  perfectly  clear,  the  adhesion  is  probably  the 
result  of  a  penetrating  wound  of  this  organ;  if  associated  with  an 
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opaque  condition,  it  is  probably  due  to  an  old  ulcer;  the  opacity  varies 
of  course  with  the  size  of  the  previously  existing  nicer.  This  con- 
dition is  likewise  known  as  a  prolapse  of  the  iris.  In  many  instances 
its  occurrence  can  be  avoided  or  relieved  by  proper  attention. 

At  times  the  pupillary  space  may  be  filled  by  a  mass  of  exu- 
dation, the  result  of  a  neglected  iritis.  This  condition  may  be  easily 
mistaken  for  cataract.  However,  as  we  have  a  perfect  freedom  of  the 
pupil  to  dilate  or  contract  in  cataract,  and  as  the  pupil  is  firmly  bound 
dow  n  in  the  other  condition,  making  any  motion  of  it  impossible,  the 
diagnosis  is  not  difficult  to  make.  Oblique  illumination,  as  spoken 
of  before,  will  be  of  great  help  in  arriving  at  a  diagnosis.  The  well- 
known  behavior  of  the  pupil,  not  to  contract  on  exposure  to  light,  but 
readily  when  looking  at  a  near  object  (the  Argyll-Eobertson  pupil),  is 
one  of  the  early  symptoms  of  locomotor  ataxia. 

A  change  of  the  transparency  of  the  cornea  is  a  sign  of  infiltration 
of  this  organ,  and  indicates  the  existence  of  an  inflammation  of  the 
cornea — keratitis.  It  is  usually  accompanied  by  a  zone  of  bluish-red, 
radiating  blood-vessels,  with  dread  of  light,  lachrymation,  and  more 
or  less  pain  in  the  eye  or  along  the  supra-  and  infraorbital  nerve,  and 
tenderness  of  the  eyeball  to  the  slightest  touch.  If  not  accompanied 
by  inflammatory  symptoms,  opacities  of  the  cornea  are  usually  the 
sequelae  of  a  previous  injury  or  disease  of  this  organ.  These  opacities 
may  resemble  a  faint  haze,  nebula,  or  form  a  defined  spot,  macula,  or 
may  be  dense  and  white,  leucoma. 

An  cedematous  condition  of  the  eyelids  may  be  entirely  local,  or  it 
may  be  a  sign  of  constitutional  disease ;  as,  for  instance,  the  cedema  of 
the  lower  lids  which  is  sometimes  one  of  the  earliest  symptoms  of 
renal  disease,  and  which  may  also  be  due  to  a  faulty  circulation  or 
may  be  associated  with  diseases  of  the  eye.  Entirely  local,  it  may  be 
due  to  an  erythematous  condition  of  the  lid ;  it  may  be  of  slight  ecze- 
raatous  nature,  or  it  may  be  simply  due  to  the  bite  of  an  insect.  In 
all  these  cases  there  is  more  or  less  redness,  and  at  times  roughness  of 
the  skin,  associated  with  it.  In  persons  with  a  lowered  condition  of 
health,  especially  in  strumous  individuals,  it  sometimes  accompanies 
very  slight  attacks  of  conjunctivitis,  and  presents  an  alarming  ap- 
pearance, though  the  conjunctival  trouble  may  be  slight  and  insig- 
nificant. 

Increased  vascularity  of  the  eyeball  or  of  the  conjunctiva  is  of 
great  value  in  regard  to  diagnosis  and  treatment.  If  the  congestion 
is  confined  to  the  more  peripheral  parts  of  the  eyeball  and  to  the 
cul-de-sacs,  and  if  it  affects  principally  the  larger  superficial  vessels, 
and  especially  if  the  palpebral  conjunctiva  is  of  a  deep-red,  alniosl 
velvety,  appearance,  the  disease  is  in  all  probability  a  conjunctival 
one,  requiring  for  its  cure  cold  applications  and  astringents.    If  the 
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injection  is,  however,  more  marked  near  the  sclera-corneal  border, 
and  is  in  the  shape  of  fine  deep-seated  vessels  of  a  rosy  or  bluish-red 
appearance,  principally  radiating  from  the  cornea  toward  the  more 
peripheral  parts  of  the  eyeball,  the  disease  has  its  seat  probably  in  the 
cornea  or  in  the  iris  or  in  the  ciliary  body ;  especially  if  the  injection 
is  more  or  less  in  spots,  intensely  red,  and  very  painful  to  the  touch,  it 
is  probably  in  the  latter.  In  all  these  affections  hot  applications  and 
the  use  of  mydriatics,  and  sometimes  of  myotics,  is  indicated,  whereas 
all  harsh  or  astringent  remedies  should,  as  a  rule,  be  avoided.  Even 
the  irritating  effect  of  bright  lights  should  be  guarded  against  by  the 
use  of  tinted,  especially  smoke-colored,  glasses  or  by  keeping  the  patient 
in  a  dark  room. 

The  tension  of  the  eyeball  is  usually  tested  by  exerting  alternating 
pressure  of  two  fingers  placed  on  the  upper  lid,  the  patient  looking  in 
a  downward  direction.  It  can  be  done  by  using  the  two  index  fingers 
upon  one  eye  at  a  time,  or  testing  the  two  eyes  at  once  by  placing  the 
index  and  middle  fingers  of  each  hand  on  the  eyes.  A  slight  variation 
of  the  tension  of  the  two  eyes  can  be  easily  discovered,  and  indicates, 
if  the  eye  feels  harder  than  the  normal,  that  the  tension  of  the  inte- 
rior of  this  eye  is  increased,  and  that  it  is  probably  glaucomatous.  A 
softening  of  the  eye,  if  slight,  may  not  be  of  importance,  but  if  marked 
it  is  usually  the  sign  of  a  very  serious  trouble,  and  may  mean  ap- 
proaching and  often  incurable  blindness.  If  an  eyeball  is  very 
hard,  or,  in  other  words,  shows  a  marked  increase  of  tension,  indi- 
cating the  presence  of  glaucoma,  an  operation — paracentesis  of  the 
cornea,  an  iridectomy,  or  a  sclerotomy — may  preserve  the  amount  of 
vision  which  the  eye  has  at  the  time  of  the  operation,  and  may  even 
improve  it ;  but  if  the  tension  of  the  eye  is  greatly  diminished,  and 
the  sight  at  the  same  time  poor,  nothing  can  be  done  to  save  the  eye ; 
and  if  such  an  eye  is  quite  sensitive  to  the  touch  of  the  finger,  and 
especially  if  an  injury  has  been  met  with  previously,  operative  or 
otherwise,  the  removal  of  the  entire  eyeball  from  the  orbit  may 
become  necessary. 

The  direction  of  the  eyeballs  is  next  to  be  considered.  If  one  of 
them  is  rotated  inward,  upward,  downward,  or  outward,  it  gives  us 
respectively  the  different  varieties  of  squint.  These  conditions  may  be 
due  to  or  may  accompany  errors  of  refraction,  and  are  then  spoken  of  as 
concomitant  squint.  At  times  they  are  due  to  paralysis  of  the  different 
external  muscles  of  the  eye,  and  are  then  known  as  paj^yjMc_^quinl. 
In  the  latter  variety,  which  usually  develops  in  adult  fife,  the  mobility 
of  one  eye  is  always  interfered  with,  and  it  will,  as  a  rule,  develop  in 
adult  life;  whereas  the  other  forms  of  squint  do  not  interfere  with  the 
mobility  of  the  affected  eye,  and  the  condition  had  its  beginning,  in 
nearly  all  eases,  during  early  infancy.    Perhaps,  principally  on  this 


PRELIM  IN  A  R  Y  REMAR  KS. 


881 


account,  these  patients  are  not  troubled  with  diplopia,  which  they 
learned' early  to  suppress;  whereas  seeing  double  is  the  most  annoy- 
ing symptom  in  cases  of  paralytic  squint.  Double  sight  may  like- 
wise "be  an  early  symptom  of  orbital  disease,  and  the  true  cause  of 
it  may  be  hard  to  discover  in  such  cases ;  but  as  the  displacement  of 
the  eyeball  becomes  more  marked  and  produces  exophthalmus,  the 
diagnosis  becomes  easy. 

Eruptions  of  the  face  and  lids  may  be  of  great  service  in  diagnosing 
diseases  of  the  eye,  and  guide  us  in  the  selection  of  our  remedies. 
Specific  eruptions  of  the  face  and  forehead,  spoken  of  as  a  corona 
veneris,  associated  with  an  inflammation  of  the  iris,  will  make  us 
think  at  once  of  a  specific  iritis.  An  ulcer  of  the  cornea  or  a  localized 
conjunctivitis  in  conjunction  with  an  eruption  in  the  course  of  the 
supraorbital  nerve  indicates  herpes  zoster.  Eczematous  patches  of  the 
lids  or  the  ears  or  excoriations  of  the  nose  of  a  child  sick  with  sore  eyes 
should  make  us  look  for  phlyctenular  disease  of  the  cornea  or  con- 
junctiva. Ulcerations  and  excoriations  of  the  nose  and  fissures  of  the 
lips,  peculiar  formation  of  the  bones  of  the  forehead  and  palate,  and 
the  notched  teeth  of  Hutchinson  in  a  young  patient  with  disease  of 
the  cornea,  point  to  inherited  syphilis.  Other  eruptions  of  the  lids 
are  easily  recognized,  and  do  not,  as  a  rule,  differ  from  eruptions  of 
other  parts  of  the  body. 

Disturbances  of  the  mobility  of  the  lids  may  indicate  a  paralysis  of 
the  facial  nerve  if  the  patient  cannot  close  his  eyes  on  account  of 
paralysis  of  the  orbicularis  muscles.  If  the  eye  cannot  be  opened 
on  account  of  paralysis  of  the  levator  of  the  upper  lid,  the  third  or 
motor  oculi  nerve  must  be  involved.  If  the  upper  eyelid,  however,  is 
thick  and  cannot  be  opened  readily  because  it  is  too  heavy,  it  indicates 
that  conjunctival  affections,  and  among  them  principally  granular  lids, 
are  or  have  been  the  cause  of  the  trouble,  as  it  may  exist  even  for  some 
time  after  the  granular  lids  have  been  cured.  A  thickening  of  the  free 
edge  of  the  lids  is  sometimes  seen  in  scrofulous  children  as  the  result  of 
the  existence  of  phlyctenular  disease  of  the  eye. 

A  turning  in  or  out  of  the  free  edge  of  the  lid  is  a  deformity  which 
can  be  easily  diagnosed.  The  former,  as  well  as  turning  in  of  the 
lashes  (trichiasis),  is  usually  the  result  of  granular  lids,  which  cause 
contraction  and  shrinking  of  the  conjunctiva  and  changes  of  the 
curvature  of  the  so-called  cartilages  of  the  lids. 

The  turning  out  of  the  conjunctival  surface  of  the  lids  is  called 
ectropion  :  it  is  usually  the  result  of  a  contracting  scar  of  the  integu- 
ment of  the  lids,  and  if  affecting  the  lower  lid  it  may  be  due  to  relax- 
ation of  the  muscle  after  severe  inflammations  of  the.  conjunctiva. 

Diseases  of  the  free  edge  of  the  lid  arc  indicated  by  the  formation  of 
scales,  crusts,  or  ulcers,  and  are  accompanied  by  partial  or  total  loss  of 
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eyelashes,  as  well  as  by  thickening  of  the  margin,  and  in  severe  cases  by 
destruction  of  the  free  edge,  of  the  lid  (lippitudo). 

Tumor  of  the  lids  is  readily  seen,  and  may  disfigure  the  patient 
considerably.  If  at  or  near  the  free  edge  of  the  lid,  accompanied  by 
more  or  less  inflammatory  signs,  it  is  usually  a  hordeolum ;  if  slow 
in  progress,  free  from  inflammation,  and  not  involving  the  edge 
of  the  lid,  the  tumor  is  apt  to  involve  one  or  more  of  the  Mei- 
bomian glands,  and  is  known  as  a  chalazion.  Ulcerations  and  can- 
cerous affections  can  be  easily  diagnosed,  likewise  the  smaller  cysts  and 
growths  found  here,  such  as  warts.  Even  pediculi  may  be  the  source 
of  eye  troubles,  at  least  of  the  eyelids.  By  means  of  a  magnifying 
lens  their  presence  is  easily  discovered  and  on  the  eyelashes  their 
eggs  are  found. 

Deep-seated  diseases  of  the  eye,  such  as  affect  the  interior  of  the 
eyeball,  require  the  aid  of  the  ophthalmoscope  for  diagnosis. 

Treatment. 

In  the  treatment  of  a  diseased  eye  the  following  points  are  of  great 
importance :  The  first  is  to  procure  absolute  rest ;  the  second  is  pro- 
tection from  light;  the  third  includes  local  applications;  and  the 
fourth,  general  remedies. 

Absolute  rest  is  obtained  by  cessation  of  all  near  work.  Accommo- 
dative efforts,  such  as  for  reading,  writing,  or  careful  examination  of 
near  objects,  are  intimately  associated  with  convergence,  and  both 
of  these  acts  require  muscular  strain  both  of  the  external  and  the 
internal  muscles  of  the  eye,  and  are  not  only  painful  and  fatiguing 
whenever  the  muscular  apparatus  of  the  eye  is  the  seat  of  disease,  but 
lead  to  compression  and  friction  of  the  external  parts  of  the  eye,  so 
as  to  irritate  these  :  they  interfere,  likewise,  with  the  circulation  of  the 
eye  sufficiently,  by  compression  of  the  vorticose  veins,  to  lead  to  con- 
gestion of  the  inner,  and  especially  of  the  vascular,  tunics  of  the  eye. 
By  compression  of  the  angular  veins  such  work  will,  as  a  matter  of 
of  course,  increase  any  existing  hyperseinia  of  the  conjunctival  vessels, 
and  thus  create,  even  in  slight  cases  of  catarrhal  inflammations  of  the 
conjunctiva,  the  annoying  symptoms  which  the  distended  veins  pro- 
duce by  their  friction  against  the  eyeball,  and  which  the  patient  com- 
plains of  as  a  sensation  of  sand  in  the  eye.  These  distended  vessels  act 
like  a  foreign  body,  and  set  up  lachrymation  and  the  sensation  of  itch- 
ing or  cause  a  dry,  gritty  feeling  of  the  eye,  and  naturally  aggravate 
the  existing  hypersemia  of  the  tissues  to  such  an  extent  that  many 
relapses  of  eye  diseases  are  entirely  due  to  this  cause. 

Absolute  rest  is,  however,  of  the  greatest  importance  in  those  affec- 
tions of  the  eye  which  involve  the  muscular  apparatus  itself.  The 
internal  muscles,  those  of  the  iris,  and  especially  the  all-important 


TREATMENT. 


883 


ciliary  muscle,  must  be  kept  quiet  when  in  a  state  of  disease  or  irri- 
tation. The  best  way  to  accomplish  this  is  to  use  a  powerful  mydri- 
atic, such  as  atropine  or  duboisine,  which  produces  paralysis  of  accom- 
modation, and,  as  a  matter  of  course,  perfect  rest  of  the  parts,  near 
work  beino-  quite  impossible  after  its  use. 

In  injuries  of  the  cornea  or  the  sclera,  and  even  in  traumatic  iritis, 
the  question  of  complete  rest  of  the  eye  can  be  solved  in  two  ways:  If 
there  is  any  fear  of  inflammation  following  the  injury,  iced  cloths  may 
be  applied  to  the  eye  continuously  or  the  eye  may  have  to  be  bandaged. 
The  first  method  is  known  as  applying  iced  compresses  to  the  eye ;  the 
other  is  called  a  compress  bandage. 

Compresses  are  applied  either  cold  or  hot.  The  first  may  be 
made  by  using  pledgets  of  absorbent  cotton  or  pieces  of  old  linen  cut 
in  squares  and  folded  to  two  or  three  thicknesses  as  the  case  may 
call  for,  and  immersing  these  cloths  or  pledgets  of  absorbent  cotton  in 
cold  water  where  no  ice  is  to  be  had,  or  by  cooling  them  in  the  follow- 
ing manner :  A  large  piece  of  ice  is  placed  near  the  bed  on  which  the 
patient  rests,  and  a  number  of  pieces  of  cloth  are  placed  upon  it,  and 
from  there  removed  to  the  closed  eyelids.  A  sufficient  number  of  cloths 
should  be  kept  on  the  ice,  so  that  they  are  constantly  and  uniformly 
cold,  no  matter  how  often  they  are  used  or  renewed.  These  pieces  of 
cloth  or  cotton  should  be  of  sufficient  thickness  to  retain  the  cold  for  a 
little  while,  and  yet  not  so  thick  that  they  will  cause  discomfort  to  the 
patient  on  account  of  their  weight ;  nor  should  they  be  so  wet  as  to 
cause  the  water  to  flow  down  on  the  side  of  the  face,  and  perhaps 
even  into  the  ears,  of  the  patient.  In  very  young  children  or  deli- 
cate patients  the  cold,  if  too  intense,  may  lead  to  necrosis  of  the 
cornea. 

If  these  applications  are  made  to  eyes  suffering  from  injury,  the 
pledgets  of  cloth  may  be  used  over  again ;  but  in  all  cases  where  there 
is  any  discharge  of  a  contagious  nature  each  pledget  should  be  de- 
stroyed after  it  has  been  on  the  eye. 

In  those  cases  where  the  disease  is  well  established  in  one  eye,  and 
only  threatening  or  just  beginning  in  the  other,  two  different  sets  of 
compresses  should  be  kept  in  use ;  and  in  these  cases  it  is  better  to  use 
small  pieces  of  old  linen  to  the  slightly  affected,  and  pledgets  of  cotton 
to  the  more  inflamed,  eye.  Although  there  is  little  danger  of  contagion 
on  account  of  the  low  temperature  at  which  these  compresses  are  kept, 
yet  the  water  running  down  from  them  may  become  a  source  of  danger 
to  the  sound  eye,  and  in  all  serious,  or  better  in  all  contagions,  cases  of 
conjunctivitis  the  sound  eye  should  be  protected  by  means  of  a  Buller 
eve^shield,  which  consists  of  a  watch-glass  placed  over  the  eye  an3 
retained  there  by  means  of  strips  of  adhesive  plaster  or  by  gluing 
it  to  the  face  of  the  patient  by  means  of  collodion.    It  is  well,  how- 
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ever,  to  leave  the  outer  corner  free,  as  there  is  less  danger  of  con- 
tagion at  this  place,  and  as  this  precaution  prevents  the  accumulation 
of  moisture  on  the  inner  side  of  the  watch-glass,  which  would  interfere 
with  the  examination  of  the  eye  and  prevent  the  patient  from  seeing 
through  it.  A  piece  of  ordinary  cotton  may  be  twisted  into  a  long 
band,  and  placed  between  the  edge  of  the  watch-glass  and  the  skin 
of  the  patient;  another  roll  is  placed  now  over  and  outside  of  the 
edge  of  the  glass,  and  the  whole  margin  painted  with  flexible  col- 
lodion until  it  is  firmly  adherent  to  the  face  and  perfectly  water- 
tight at  the  same  time.  The  neglect  to  protect  the  sound  eye  in  tlii- 
manner  in  all  cases  of  severe  contagious  inflammations  of  the  eye  con- 
stitutes a  great  carelessness  on  the  part  of  the  attending  surgeon,  as  it 
may  lead  to  total  blindness  of  the  patient, 

The  frequency  with  which  these  applications  should  be  renewed 
depends  upon  the  severity  of  the  case.  In  injuries  it  will  be  sufficient 
to  renew  the  pledgets  perhaps  every  two  or  three  minutes  or  as  soon 
as  they  become  warm.  In  cases  of  severe  inflammation,  however,  the 
constant  renewal  of  the  compresses  should  be  kept  up  night  and  daw 
In  cases  of  this  kind  it  is  hardly  possible  for  one  nurse  to  continue  in 
uninterrupted  attendance  upon  the  patient,  and  it  will  become  neces- 
sary to  have  at  least  two  faithful  nurses.  The  greatest  danger  in 
making  these  applications  is  that  they  may  be  left  too  long  on  the 
eye,  become  warm,  and  act  like  poultices,  when  they  may  do  actually 
more  harm  than  good. 

Hot  compresses  are  usually  called  for  in  all  cases  of  cyclitis,  iritis, 
and  keratitis.  In  some  instances  they  may  be  required  even  after 
injuries,  but  then  only  after  an  inflammation  has  established  itself. 
They  are,  however,  of  the  greatest  importance  in  all  cases  of  idiopathic 
keratitis  or  iritis.  In  order  to  retain  their  heat  as  long  as  possible, 
these  pledgets  should  be  thicker  than  those  used  for  cold  compresses, 
and  they  should,  as  a  rule,  not  be  applied  as  continuously  :  a  period 
of  from  ten  to  thirty  minutes  is  in  most  cases  sufficiently  long.  Such 
applications  should  be  made  several  times  a  day,  according  to  the 
severity  of  the  case.  In  all  cases  of  cyclitis,  especially  in  those  follow- 
ing cataract  operations,  they  should  be  of  a  temperature  as  hot  as  the 
patient  can  bear  them;  they  may  have  to  be  used  continuously  for 
some  time,  until  the  desired  relief  has  been  obtained.  It  is  surprising 
how  hot  these  compresses  may  be  used;  they  may  be  hot  enough  to 
scald  our  fingers,  and  yet  they  feel  only  grateful  to  the  eye  of  tin' 
patient. 

Another  way  of  obtaining  complete  rest  of  the  eve  is  to  bandage 
it.  The  compress  bandage  usually  employed  consists  of  n  strip  of  soft 
flannel  about  one  inch  wide  and  four  yards  long :  white  flannel  is 
to  be  preferred  in  all  cases,  because  it  will  not  discolor  the  face  if  it 
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should  get  wet  from  water  or  perspiration.  Flannel  is  far  superior  to 
linen  or  any  other  material  for  this  purpose,  because  it  is  somewhat 
elastic,  and  the  pressure  which  it  exerts  upon  the  eye  is  therefore  more 
agreeable  to  the  patient;  it  absorbs  moisture  and  perspiration  rapidly, 
and  never  feels  chilly,  and  it  will  adapt  itself  to  the  shape  of  the  head 
very  readily.  Before  the  bandage  is  applied  the  eye  should  be  thor- 
oughly cleansed  and  all  traces  of  mucus  or  crusts  on  the  edges  of  the 
Lids  should  be  carefully  removed. 

Medicines  to  be  applied  should  now  be  instilled  into  the  conjuncti- 
val sac,  and  after  removing  the  surplus  the  patient  is  directed  to  close 
the  eye  gently,  as  if  he  intended  to  sleep.  Forcible  closure  of  the  lids 
is  to  be  avoided,  as  the  eye  would  soon  begin  to  feel  uncomfortable, 
nor  should  the  patient  attempt  to  open  the  eye  at  the  time  the  bandage  " 
is  applied,  as  the  eyelashes  would  probably  be  pressed  against  the  eye- 
ball. A  round  piece  of  fine  linen  cloth  of  the  size  of  a  silver  dol- 
lar is  placed  over  the  closed  lids;  the  side  which  touches  the  lids 
should  previously  be  smeared  with  vaseline  or  boric-acid  ointment  (1 
drachm  to  1  ounce  of  vaseline) ;  over  this  is  placed  a  thick  layer  of 
absorbent  or  borated  cotton  ;  and  now  the  bandage  is  to  be  applied  by 
beginning  under  the  ear  of  the  side  of  the  eye  to  be  bandaged,  and  is 
held  here  by  the  finger  of  an  assistant  or  by  the  patient  himself.  The 
operator,  standing  in  front  of  the  patient,  carries  the  bandage  now 
across  the  eye  and  once  around  the  head.  Reaching  on  the  next  turn 
the  back  of  the  head,  the  bandage  is  passed  below  the  ear  to  the 
point  of  beginning ;  from  here  it  should  be  carried  across  the  eye  and 
around  the  head  once  more,  and  fastened  by  means  of  pins.  It  is  dur- 
ing the  second  turn,  just  on  passing  over  the  eye,  that  traction  has  to 
be  applied  in  order  to  exert  more  or  less  pressure  upon  this  organ.  In 
very  unruly  patients  or  where  a  great  deal  of  pressure  is  desired — for 
instance,  after  the  removal  of  the  eyeball — the  bandage  may  be  carried 
three,  or  even  five,  times  across  the  eye  and  around  the  head.  If  the 
bandage  is  too  tight,  it  may  constrict  the  circulation  of  the  head  and 
cause  intense  headache,  or  the  pressure  may  be  felt  so  keenly  in  the 
eye  that  the  patient  will  plead  for  its  removal.  In  ordinary  cases  this 
mav  be  done  readilv,  but  if  it  is  desirable  not  to  disturb  the  eve  at  all, 
the  bandage  may  be  partly  divided  by  means  of  scissors  or  a  knife. 
The  discomfort  is  apt  to  be  felt  especially  under  the  ear,  and  in  this 
case  a  small  incision  of  the  bandage  at  this  point  may  become  necessary. 
The  bandage  may,  if  preferred,  be  passed  around  the  head  first  and  then 
over  the  eye. 

Another  form  of  bandage  consists  of  an  oblong  piece  of  flannel, 
to  cover  both  eyes,  with  a  notch  for  the  nose,  and  four  ribbons  at  the 
corners,  which  are  to  be  tied  at  the  back  of  the  head.  This  bandage 
is  especially  useful  where  both  eyes  are  to  be  bandaged  or  where 
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drugs  have  to  be  frequently  applied  to  the  eyes;  for  instance,  after 
burns  or  other  injuries.  However,  the  ordinary  roller  bandage  may 
be  applied  to  both  eyes  by  passing  it  first  over  one  eye,  then  around 
the  head,  and  over  the  other  eye  to  the  head  again,  and  so  on. 

In  warm  weather  a  gauze  bandage,  or,  better,  a  strip  of  antiseptic 
gauze,  may  be  used  in  place  of  the  flannel,  as  it  is  much  cooler  and  pos- 
sesses enough  elasticity  to  be  comfortable.  Roller  bandages  of  muslin  or 
linen  should  be  used  only  exceptionally  and  with  great  care :  they  are 
either  liable  to  feel  too  tight  and  cause  pain,  or  they  become  loose  and 
alarm  the  patient  on  this  account,  especially  if  this  should  happen 
during  the  night,  when  it  cannot  always  conveniently  be  reapplied. 

The  indications  for  the  use  of  a  bandage  are  when  the  motion  of 
the  lids  over  the  eyeball  will  keep  up  constant  irritation,  and  when, 
after  an  operation,  it  is  desired  to  keep  the  part  very  quiet  and  pre- 
vent extravasations  at  the  same  time.  Its  use  is  especially  to  be 
recommended  in  all  rough  and  irregular  wounds  of  the  cornea,  such 
as  scratches  by  means  of  blunt  objects ;  for  instance,  the  finger-nail, 
the  branch  of  a  tree,  the  edge  of  a  piece  of  paper,  a  blade  of  grass, 
or  the  husk  of  grain — in  fact,  those  objects  which  make  an  irregu- 
lar wound  with  more  or  less  loss  of  epithelial  cells. 

In  nearly  all  cases  of  ulcerations  of  the  cornea,  provided  they  are 
not  complicated  by  copious  discharges  from  the  conjunctiva  or  by  secre- 
tions of  an  inflamed  tear-sac,  a  bandage  will  be  of  the  greatest  service. 
In  such  instances  the  bandage  must  be  applied  firmly  enough  to  pre- 
vent the  motion  of  the  lid,  and  yet  it  must  not  exert  too  much  pressure 
on  the  eyeball,  which  is  apt  to  be  quite  sore  to  the  touch.  The  same 
rule  applies  to  bandages  which  may  be  used  in  cases  of  iritis,  but  if 
ulceration  of  the  cornea  or  iritis  is  complicated  by  the  accumulation  of 
pus  in  the  anterior  chamber  (hypopyon),  a  firmly-applied  bandage  may 
be  of  great  service,  and  large  quantities  of  pus  which  previously  re- 
mained obstinately  in  the  eye  may  disappear  in  less  than  twenty-four 
hours. 

The  greatest  care  should  be  exercised  in  the  application  of  a  bandage 
after  cataract  extractions,  as  an  uneven  distribution  of  the  cotton  under 
the  bandage  may  exert  unequal  pressure  upon  the  eye  and  prevent  an 
even  and  prompt  healing  of  the  wound.  For  this  reason  it  lias  been 
proposed  to  cover  the  lids  with  soft  isinglass  plaster,  which  would  make 
a  perfect  mould  for  the  eyeball  by  simply  closing  the  eyelids  and  pre- 
venting their  motion.  However,  a  carefully  applied  bandage  affords 
more  protection  against  injuries  and  prevents  interference  on  the  part 
of  the  patient;  and  if  both  eyes  are  bandaged  the  patienl  lias  not  only 
to  keep  quiet,  but  no  motions  of  the  eyeballs  are  called  for,  and  the 
rest  is  as  complete  as  it  can  be  made. 

Bandaging  of  both  eyes  is  only  necessary  alter  more  serious  opera- 
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tions  upon  the  eyeball,  especially  when  the  wound  opens  into  the  inte- 
rior of  the  eyeball:  it  is  therefore  of  importance  after  iridectomies, 
especially  the  more  extensive  ones,  as  for  glaucoma;  after  the  removal 
of  foreign  bodies  from  the  interior  of  the  eye,  especially  if  the  magnet 
was  used  for  this  purpose;  after  operations  upon  the' retina,  for  detach- 
ment of  cysticercus,  for  instance;  after  sclerotomies;  and  after  cataract 
extractions.  The  bandage  should  be  worn  for  several  days,  until  the 
wound  is  closed.  In  slighter  operations  the  bandage  should  be  worn 
for  one  or  two  days  only. 

Great  pressure,  such  as  elastic  sponge  pressure,  has  to  be  used 
after  operations  which  are  liable  to  be  followed  by  cedematous  in- 
filtration of  the  parts  near  the  wound.  It  is  of  great  help  in  all 
operations  upon  the  lids,  and  it  should  be  resorted  to  especially  after 
enucleations.  After  operations,  such  as  for  entropion  or  distichiasis,  a 
sponge  pressure  bandage  assures  the  most  perfect  coaptation  of  the 
margins  of  the  wound,  and  as  it  prevents  swelling  a  more  perfect 
and  rapid  healing  of  the  parts  is  obtained.  It  is,  however,  after 
enucleations  that  sponge  pressure  is  of  the  greatest  value.  All  cede- 
matous infiltration  of  the  orbit  and  the  lids  is  avoided,  and  healing 
is  in  most  cases  so  rapid  that  an  artificial  eye  may  be  inserted  within 
eight  or  ten  days  after  the  operation.  The  bandage  should  be  applied 
in  the  following  way :  A  large  piece  of  soft  linen,  to  which  boric- 
acid  ointment  has  been  freely  applied,  is  placed  over  the  closed  lids 
immediately  after  the  haemorrhage  following  the  operation  has  ceased, 
and  the  wound  thoroughly  cleansed  by  means  of  a  solution  of  boric 
acid ;  a  soft,  well-cleansed  surgeon's  sponge  is  now  pressed  against  the 
linen;  over  this  a  liberal  quantity  of  absorbent  cotton  is  placed,  and 
over  this  the  flannel  bandage  is  applied  as  firmly  as  the  patient  can 
bear  it.  This  bandage  is  to  be  changed  every  twenty-four  hours  for 
two,  three,  or  four  days ;  in  fact,  as  long  as  any  trace  of  cedematous 
conditions  of  the  lids  or  the  conjunctiva  can  be  observed.  After  the 
removal  of  the  bandage  the  wound  and  the  conjunctiva  are  to  be 
treated  in  the  usual  way.  Washing  the  parts  with  a  concentrated 
solution  of  boric  acid  every  two  or  three  hours  is  usually  sufficient, 
and  the  artificial  eye  may  be  inserted  in  a  few  days.  Suture  of  the 
conjunctiva  after  the  removal  of  the  eyeball  is  rarely  needed  if  the 
stump  is  treated  in  this  manner. 

Shades  are  made  to  cover  either  one  or  both  eyes.  Their  use  is 
popular,  but  in  the  great  majority  of  cases  smoked  glasses  are  prefer- 
able, especially  in  cases  of  inflammation.  After  an  injury,  to  hide  the 
appearance  of  a  "black  eye,"  shades  are  very  serviceable;  likewise  in 
those  cases  where  the  inflammation  or  injury  of  one  eye  is  not  severe 
enough  to  keep  the  patient  from  using  the  other  eye.  Large  shades  to 
protect  both  eyes  are  of  great  assistance  to  people  who  have  to  work 
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near  bright  artificial  lights;  they  are  also  used  by  patients  when  both 
eyes  are  inflamed,  especially  when  they  can  remain  in-doors ;  they  are 
likewise  very  pleasant  in  the  first  days  after  the  removal  of  the  band- 
age in  severe  operations,  such  as  cataract  extractions  or  iridectomies. 

Shades  of  this  kind  are  usually  made  of  stiff  pasteboard:  they 
should  be  covered  with  a  dark  material;  black  or  green  silk  is  usu- 
ally employed  for  this  purpose.  One  great  objection  to  the  use  of 
shades,  especially  the  single  one,  is  that  they  are  liable  to  come  in  con- 
tact with  the  secretions  of  the  eye,  and  that  they  come  too  close  to  the 
eye,  causing  friction  and  subsequent  irritation  of  the  lids.  Not  un  fre- 
quently they  are  so  close  to  the  eye  as  to  act  like  poultices.  The  color 
of  the  silk  used  to  cover  the  shade  is  liable  in  such  cases  to  become 
another  source  of  irritation.  The  shades  are  usually  fastened  to  the 
head  by  means  of  an  elastic  band,  which  if  it  is  too  tight  may  cause 
headache,  and  may  even  interfere  with  the  circulation.  Very  small 
double  shades  may  be  fastened  to  a  nose-glass  frame,  and  are  worn  with 
great  comfort  by  bookkeepers  and  jewellers.  The  larger  shades,  which 
are  used  to  protect  both  eyes,  are  usually  kept  in  place  by  means  of 
wires  or  springs.  These  shades  are  generally  made  entirely  of  paper, 
the  outer  side  having  a  black,  the  inner  side  a  dark-green,  color. 

Shades  should  never  be  used  for  small  children,  who  are  apt  to 
rub  them  against  the  eye,  soil  the  lower  side  of  the  shade  with  the 
secretion  of  the  eye,  and,  after  it  has  become  wet,  poison  their  eyes 
with  the  dye.  In  such  cases  shades  may  do  much  more  harm  than 
good. 

Colored  Glasses. — For  the  protection  of  the  eye  it  sometimes  be- 
comes necessary  to  exclude  the  light  or  to  change  its  composition.  The 
first  is  done  by  dark  or  stenopseic  glasses,  the  latter  by  colored  ones. 
In  the  first  case  we  regulate  the  quantity  of  light  that  reaches  the  eye ; 
in  the  second,  we  change  its  quality. 

In  very  bright  light  the  quantity  of  it  that  reaches  the  retina,  even 
through  the  smallest  pupil,  may  be  so  great  as  to  interfere  with 
good  vision,  as  it  may  not  be  possible  for  the  pigment  of  the  back- 
ground or  the  interior  of  the  eye  to  absorb  the  superabundant  light, 
which  now  interferes  with  the  incoming  rays  and  causes  circles  of  diffu- 
sion. This  is  usually  the  case  with  albinos.  The  effect  of  this  is  not 
only  difficulty  of  vision,  which  is  spoken  of  as  dazzling,  but  the  irrita- 
tion of  the  light  may  lead  to  serious  disturbances  of  the  retina  and 
to  intense  pain  in  and  around  the  eye.  The  conjunctiva  of  the  eyelids 
and  eyeballs  may  become  greatly  irritated  and  inflamed.  If  may  even 
cause  a  sunburnt  condition  of  the  conjunctiva  of  the  eyeball,  as  occurs 
in  the  skin  of  the  exposed  face.  Annoying  as  this  condition  may  be 
in  the  bright  sunlight,  especially  on  the  water  or  on  the  sands  of  the 
seashore,  it  will  become  a  much  more  serious  condition  on  extensive 
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snowfields,  where  we  may  have  the  drifting  of  fine,  sharp  snow-crys- 
tals accompanying  and  increasing  the  difficulty  j  this  has  at  times  not 
only  led  to  loss  of  vision,  but  also  to  loss  of  life.  This  disease  is 
spoken  of  as  snow-blindness,  and  is  the  great  dread  of  travellers  in 
the  Arctic  regions  or  high  altitudes.  But  even  in  the  temperate  zone 
it  may  become  a  great  source  of  danger  to  the  traveller  crossing  exten- 
sive plains  covered  with  snow,  especially  in  bright  windy  weather. 

The  most  primitive  protections  for  the  eyes  in  such  conditions  are 
the  wooden  spectacles  of  the  Esquimaux.  They  consist  of  small  pieces 
of  wood  with  a  small  central  hole  or  oblong  opening  in  them,  and  are 
fastened  over  the  eyes  by  means  of  cords  or  narrow  ribbons. 

The  modern  protections  of  this  kind  consist  of  dark  glass :  they  are 
made  flat  and  the  usual  shape  of  eye-glasses,  or  they  are  curved  like 
shells  and  called  coquilles.  According  to  the  requirements  we  have 
either  a  very  faint  tint  of  smoke — as,  for  instance,  in  ordinary  driving- 
glasses — or  we  have  them  dark  for  patients  with  very  sensitive  eyes. 
Between  these  are  numerous  shades.  As  a  rule,  we  designate  the 
lightest  shade  by  Smoke  1,  the  darkest  as  Smoke  6.  The  intervening 
shades  are  employed  as  the  needs  of  the  patient  may  require  them. 

Flat  glasses  are  better  for  the  eye,  but  they  do  not  afford  much  pro- 
tection, the  light  reaching  the  eye  around  the  glass.  In  order  to  avoid 
this,  side-pieces  are  sometimes  attached  to  the  frame  of  the  spectacles, 
and  another  variety  has  a  fine  metal  net  around  each  glass.  The  open- 
ings of  the  net  are,  however,  easily  closed  up  either  by  rust  or  by  dirt, 
and  then  the  glasses  are  too  heating.  These  glasses  are  chiefly  of 
service  to  laborers  working  in  dusty  places  or  where  there  is  danger 
of  fine  particles  of  iron  or  stone  getting  into  the  eye.  Marble-  or 
stone-cutters  have  to  use  them,  especially  if  they  suffer  from  blephar- 
adenitis  or  conjunctivitis. 

The  curved  glasses  or  coquilles  afford,  as  a  rule,  the  best  protec- 
tion, but  they  are  very  liable  to  produce  the  effect  of  a  concave 
spherical,  or  sometimes  of  a  concave  cylindrical,  lens,  and  are  there- 
fore liable  to  cause  in  emmetropic  or  hypermetropic  eyes  pain  and  irri- 
tation, and  in  some  cases  even  dizziness.  This  is  especially  the  case 
with  the  cheap  ordinary  glasses.  The  better  kind,  known  as  English 
driving-glasses,  are,  as  a  rule,  free  from  this  defect,  but  they  are  very 
expensive. 

Xext  to  the  smoked  or  dark  glasses,  blue  or  green  spectacles  are 
most  frequently  used.  Formerly,  when  it  was  thought  that  the  yellow 
rays  of  light  were  the  most  irritating,  green  glasses,  which  excluded 
fchem  especially,  were  recommended,  but  later  investigations  having 
proved  that  the  orange  rays  are  most  irritating,  blue  glasses  have 
been  recommended.  Glasses  of  these  tints  may  be  used  in  the  shape 
ol  eoqiiilles  or  plane  glasses,  and  are  especially  useful  in  all  cases  of 
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choroiditis,  iritis,  phlyctenular  keratitis,  hyperemia  of  the  retina,  and 
in  slighter  cases  of  conjunctivitis ;  whereas  the  dark  or  smoked  glasses 
are  very  useful  in  all  catarrhal  inflammations  of  the  conjunctiva,  in 
ulcers  of  the  cornea,  and  in  iritis  if  the  days  are  bright  and  sunny. 

A  faint  tint  of  blue  to  concave  or  convex  glasses  is  of  great  service 
to  all  patients  who  cannot  bear  bright  light  well,  and  for  those  who  are 
much  on  the  water  or  the  sea-shore  these  lenses  may  be  made  with  a  faint 
smoke  hue.  A  word  of  caution  is,  however,  here  not  out  of  place,  as 
some  persons  will  so  accustom  their  eyes  to  this  subdued  light  by  wear- 
ing dark-tinted  glasses  that  they  can  hardly  do  without  them  thereafter. 
In-doors  or  on  dark  days  they  are  not  only  useless,  but  they  make 
vision  more  difficult,  and  should  therefore  not  be  used  on  such  occa- 
sions. 

The  most  common  form  of  protection  from  the  bright  light  to  dis- 
eased eyes  is  to  darken  the  room.  Formerly  this  was  considered  of 
greater  importance  than  now,  as  we  have  learned  to  appreciate  the 
fact  that  very  often  the  patients  who  dread  the  light  most  are  those 
who  need  it  for  their  general  welfare. 

After  operations  patients  are  frequently  placed  in  dark  rooms, 
usually  for  a  short  time  only.  This  not  only  prevents  irritation  of 
the  sound  eye,  but  it  excludes  all  possibility  of  using  it,  and  thus 
ensures  more  complete  rest  for  both  eyes,  especially,  however,  for  the 
eye  which  has  been  operated  upon.  This  had  been  carried  to  such  an 
extreme  that  after  important  operations — such  as  for  cataract — the 
patients  were  put  into  a  very  dark  room,  although  both  of  their  eyes 
were  firmly  bandaged.  This  is,  however,  hardly  necessary  if  one 
takes  the  precaution  to  darken  the  room  at  the  time  the  bandage  is 
changed.  A  darkened  room  is  very  gratifying  to  nearly  all  eye 
patients,  as  there  is  in  most  cases  of  active  inflammation  of  the  eye 
a  certain  amount  of  photophobia ;  but  this  should  not  be  carried  too 
far,  and  especially  not  in  children  with  a  delicate  constitution.  These 
are,  however,  the  ones  to  plead  more  for  darkness  than  any  other 
class  of  patients.  A  strumous  child  with  phlyctenular  conjunctivitis 
or  keratitis  cannot  be  brought  into  a  light  room  without  making  it 
cry,  and  yet,  after  remaining  in  the  light  room,  these  patients  soon 
become  accustomed  to  the  light,  and  their  general  health  improves 
more  rapidly  :  they  should  therefore  be  taken  out  into  the  fresh  air 
as  much  as  possible,  even  if  they  protest  against  it.  Such  children 
prefer  to  remain  in  darkened  and,  as  a  rule,  poorly-ventilated  bed- 
rooms until  late  in  the  afternoon,  and  at  night  they  venture  in  the 
street  to  play.  A  pair  of  dark  glasses  and  plenty  of  fresh  air  are,  how  - 
ever, of  much  more  help  to  them  than  the  darkened  room.  Formerly 
this  was  not  fully  appreciated,  and  not  un frequently  do  we  hear  adults 
say  that  when  they  were  children  they  were  kept  in  a  darkened  room 
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for  six  months  at  a  time  on  account  of  sore  eyes.  There  is  one  form 
of  keratitis,  however,  in  which  it  is  difficult  to  get  the  patient  accus- 
tomed to  light,  and  this  is  the  diffuse  or  interstitial  variety  due  to 
inherited  syphilis.  In  the  severer  forms,  which  are  associated  with 
joint  affections,  a  dark  room  may  have  to  be  provided  for  the  patients, 
but  in  the  great  majority  of  cases  they  will  be  enabled  to  be  out-doors, 
especially  if  eserine  is  used  in  place  of  atropine,  and  dark  glasses  are 
provided.  Artificial  light,  as  a  rule,  is  more  irritating  than  daylight, 
as  it  contains  more  orange  rays.  It  has  to  be  excluded,  therefore,  as 
much  as  possible. 

There  are  glasses  made  of  crystal  which  are  so  thick  and  durable 
that  they  are  consider^"even  shot-proof.  If  it  were  not  on  account  of 
the  cost,  all  men,  especially  those  who  have  only  one  eye,  who  work 
in  places  where  there  is  danger  from  flying  pieces  of  steel  or  stone 
should  be  provided  with  them.  Nurses  having  charge  of  patients 
with  purulent  diseases  of  the  conjunctiva  should  have  their  eyes  pro- 
tected by  large  coquilles  of  white  glass,  in  order  to  prevent  any  of 
the  discharge  being  thrown  into  their  eyes  at  the  time  of  cleaning 
the  diseased  eye. 

Local  anaesthetics  are  of  very  great  importance  in  ophthalmology. 
The  most  important  of  all  these  is  the  active  principle  of  Erythroxylon 
coca,  which  is  known  as  cocaine.    Discovered  by  Dr.  Roller,  now  of 
X ew  York  City,  as  an  anaesthetic  to  the  cornea  and  conjunctiva,  and  in 
a  lesser  degree  to  the  iris,  its  use  has  not  only  been  a  great  boon  to 
humanity,  but  it  has  made  the  study  of  ophthalmology  much  easier 
and  pleasanter  than  formerly.     Its  use  enables  us  to  make  strong 
caustic  applications  to  the  eye  without  suffering  to  the  patient;  it 
enables  us  to  perform  operations  upon  the  eye  with  the  dangerous 
complications  reduced  to  a  minimum ;  it  dilates  a  contracted  pupil, 
and  enables  us  to  study  the  interior  of  the  eye  without  the  slightest 
inconvenience  to  the  patient.  Cocaine  may  be  obtained  in  the  shape  of 
fine  crystals,  in  an  amorphous  state,  and  in  solution.  The  latter  usually 
contains  4  per  cent,  of  cocaine,  and  may  be  used  in  its  full  strength  or 
more  or  less  diluted.   The  solution  keeps  very  well,  but  when  fungoid 
growths  are  observed  in  it  it  should  not  be  applied  to  the  eye,  as  it  is 
then  liable  to  cause  a  good  deal  of  irritation  of  the  conjunctiva,  and  will 
in  some  individuals  set  up  quite  a  severe  conjunctivitis.    There  are, 
however,  patients  who  do  not  bear  even  the  purest  solution  of  cocaine 
well.    It  seems  to  poison  the  eye,  exciting  a  conjunctivitis  and  an  ecze- 
matous  condition  of  the  lids  which  is  characterized  by  profuse  lachry- 
mation,  intense  itching,  and  burning  of  the  lids,  and  even  by  severe 
pain  in  the  lids  and  conjunctiva.    In  some  persons  instillations  of 
cocaine  into  the  conjunctival  sac,  especially  if  this  is  done  repeatedly 
— as  for  operative  purposes — will  produce  constitutional  symptoms  of 
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an  alarming  kind.  These  may  show  themselves  by  a  very  excited  con- 
dition of  the  patient,  by  palpitation  of  the  heart,  by  vomiting,  or  by 
great  irritability  of  the  bladder,  or  even  of  the  rectum. 

In  order  to  reduce  these  dangers  to  a  minimum  the  hydrochlorate 
of  cocaine  should  be  employed  in  the  crystallized  shape:  it  should  be 
dissolved  at  the  time  it  is  to  be  used,  and  the  solutions  for  ordinary 
purposes  should  not  exceed  the  strength  of  2  per  cent.  This  strength 
may  be  greatly  increased  if  the  solution  is  to  be  used  for  operative  pur- 
poses in  badly-inflamed  eyes.  Amorphous  cocaine  is  apt  to  be  hygro- 
scopic, and  it  is  liable  to  be  painful  even  if  applied  in  solution. 

For  operative  purposes  on  the  lids  the  instillations  into  the  conjunc- 
tival sac  will  hardly  be  sufficient,  and  a  4  per  cent,  solution  may  be 
applied  to  the  tissues  by  means  of  a  hypodermic  syringe.  Its  efficacy 
is  greatly  enhanced  if  the  so-called  lid  forceps,  such  as  Desman's  or 
modifications  of  them,  have  previously  been  applied.  Even  extensive 
operations — such  as  for  entropion  or  trichiasis — may  be  performed  in 
this  way  with  little  or  no  pain  to  the  patient. 

The  effect  of  cocaine  appears  to  be  especially  prompt  on  the  cornea. 
A  few  seconds  after  the  use  of  very  weak  solutions  of  the  drug  the 
cornea  is  so  anaesthetic  that  it  can  be  touched  or  foreign  bodies  may 
be  removed  from  it  without  the  patient  feeling  the  instrument  used 
for  this  purpose.  In  order  to  render  the  use  of  such  remedies  as 
nitrate  of  silver  or  sulphate  of  copper  painless  the  stronger  solutions 
of  cocaine — 4  per  cent.,  for  instance — should  be  repeatedly  dropped 
into  the  conjunctival  sac  for  five  or  ten  minutes  preceding  the  appli- 
cation ;  and  for  operations  on  the  iris  or  the  external  muscular  appa- 
ratus the  instillations  of  cocaine  should  be  made  from  five  to  ten  times 
in  about  ten  minutes  preceding  the  operation  :  even  then  the  seizing 
of  the  iris  by  means  of  the  forceps  is  apt  to  be  felt  a  little  by  the 
patient.  In  the  operation  for  advancement  of  a  muscle  a  4  to  8  per 
cent,  solution  of  the  drug  should  be  dropped  upon  the  exposed  mus- 
cle after  the  conjunctival  section  has  been  made. 

One  of  the  greatest  advantages  of  the  use  of  cocaine  in  operating  is 
its  action  upon  the  capillaries  :  they  become  contracted  and  the  operation 
is  rendered  nearly  bloodless.  The  patient,  retaining  his  consciousness 
after  its  use,  is  able  to  assist  the  operator  by  moving  the  eyeball  in  any 
desired  direction.  The  use  of  fixation  forceps,  which  are  liable  to  tear 
and  bruise  the  conjunctiva,  is  therefore  not  often  called  for. 

In  operating  for  obstructions  of  the  lachrymal  passages  its  use  is  of 
less  value,  as  it  lessens  only  the  pain  of  dividing  the  eanaliculi :  it  lias 
not  the  slightest  effect  upon  the  constricted  portion  of  the  lachrymal 
canal.  Even  in  the  introduction  of  lachrymal  probes  it  is  of  little 
value  unless  it  is  injected  into  the  lachrymal  sac  by  means  of  a  small 
syringe  with  a  bent  point,  which  is  to  be  introduced  into  the  sac  by 
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way  of  the  divided  canaliculus.  The  solution  should,  however,  in  this 
case  be  used  carefully  and  sparingly,  as  it  is  readily  absorbed,  and  may 
then  give  rise  to  constitutional  disturbances. 

There  is  one  effect  of  cocaine  upon  the  eye  that  must  never  be  lost 
sight  of,  and  this  is  its  action  upon  the  epithelium  of  the  cornea.  Not 
only  does  this  become  dry  after  the  use  of  cocaine,  but  it  may  necrose 
to  a  certain  extent  and  be  lost.  In  order  to  avoid  this  the  eyes  should 
be  kept  closed  during  the  intervals  of  dropping  in  the  cocaine.  This 
precaution  seems  to  be  called  for  especially  in  cataract  extractions  when 
the  bichloride  of  mercury  is  to  be  used  as  an  antiseptic.  The  epithelial 
layer  may  be  lifted  up  like  a  vesicle,  and  extensive  opacities  of  the  cor- 
nea have  been  known  to  form  in  this  way. 

Another  peculiarity  is  the  staring  appearance  of  the  eye  after  the 
use  of  cocaine.  This  is  due  to  its  effect  upon  the  unstriped  muscular 
fibres  of  Miiller  of  the  upper  lid,  which  are  stimulated  to  marked  con- 
traction, thus  raising  the  upper  lid  considerably.  This  effect  of  the 
drug  varies  in  different  individuals,  but  it  is,  as  a  rule,  so  marked  as 
to  cause  a  great  difference  between  the  cocainized  and  the  other  eye,  and 
may  appear  as  a  great  deformity.  In  order  to  avoid  this,  as  well  as  the 
difference  of  the  size  of  the  pupils  of  both  eyes,  a  small  quantity  of  the 
drug  should  be  applied  to  the  other  eye  at  the  time  that  its  use  is  called 
for:  especially  in  women  this  precaution  should  never  be  forgotten. 
On  account  of  its  ability  to  cause  elevation  of  the  upper  lids  the  use 
of  this  remedy  may  be  necessary  for  some  forms  of  ptosis,  on  account 
of  the  cosmetic  effect  obtained.  This  holds  true  especially  in  all  cases 
•of  false  ptosis  after  inflammations  of  the  lids  or  conjunctiva,  and  in 
cases  of  congenital  ptosis.  Triturations  or  gelatin  disks  containing  a 
very  small  percentage  of  cocaine  are  especially  useful  for  this  purpose. 

Another  drug  which  possesses  marked  anaesthetic  properties  is  the 
alkaloid  called  strophanthin,  which  is  obtained  from  the  South  African 
plant  Strophanthus  prunatifolius.  The  attention  of  the  profession  was 
called  to  this  drug  only  a  few  years  ago,  but  it  seems  to  be  so  irrita- 
ting to  the  conjunctiva  that  its  use  will  never  become  as  popular  as 
that  of  cocaine,  nor  is  its  action  as  prompt  as  that  of  the  latter  drug. 
It  takes  nearly  fifteen  minutes  for  the  physiological  effect  to  be  felt, 
but  the  cornea  remains  anaesthetic  for  nearly  two  hours  afterward. 
Like  cocaine,  its  action  is  less  marked  on  the  inflamed  tissues  of  the 
eye. 

Other  drugs  which  have  an  anaesthetic  affect  upon  the  conjunctiva, 
though  to  a  lesser  degree,  are  hydrocyanic  acid,  especially  useful  in  the 
form  of  cherry-laurel  water,  and  the  essential  oils  of  fennel,  anise,  and 
rose.  They  are  all  used  in  the  form  of  watery  solutions,  and  are  em- 
ployed as  vehicles  for  astringent  remedies  in  collyria. 

Hamamelis  is  a  favorite  popular  anaesthetic,  best  used  in  the  form 
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of  the  distilled  fluid  extract,  and  certainly  possesses  soothing  properties 
which  in  simple  hyperaimia  of  the  lids  and  conjunctiva  give  great 
relief.  Its  effect  is,  however,  very  evanescent.  It  may  be  used  in 
the  ordinary  strength  applied  to  the  eyelids,  or  diluted  with  several 
parts  of  water  it  may  be  used  as  an  eye-lotion  and  applied  to  the  con- 
junctival sac  by  allowing  a  few  drops  of  it  to  get  into  the  eye,  or  it 
may  be  diluted  with  about  10  parts  of  water  and  used  by  means  of  an 
eye-bath.  The  fluid  also  possesses  mild  antiseptic  properties.  Infu- 
sions of  poppyheads  and  watery  solutions  of  opium  are  frequently 
employed,  the  former  in  the  shape  of  hot  fomentations,  the  latter 
as  additions  to  eye-lotions  containing  remedies  which  are  liable  to 
cause  pain. 

An  infusion  of  tea-leaves  is  another  popular  remedy.  Its  use  is 
agreeable  and  harmless  in  the  milder  forms  of  conjunctivitis.  In 
inflammations  of  the  cornea  it  should  be  used  as  hot  as  the  patient  can 
bear  it.  Poulticing  of  the  eye  with  tea-leaves  cannot,  however,  be  too 
strongly  condemned,  as  it  may  aggravate  an  ordinary  conjunctivitis  and 
lead  to  infiltration,  and  even  to  ulceration,  of  the  cornea. 

The  German  chamomile  {Matricaria  chamomittm)  enjoys  a  great 
reputation  as  an  anodyne  in  eye  diseases,  and  especially  a  hot  infusion 
prepared  by  throwing  a  table-spoonful  of  the  flowers  into  a  quart  of 
boiling  water,  allowing  it  to  stand  in  a  hot  place  for  fifteen  minutes, 
and  straining  it  before  it  is  used.  The  action  of  atropine  and  other 
mydriatics  as  anodynes,  especially  in  iritis  and  keratitis,  is  generally 
known. 

Cold  is  a  local  anaesthetic  of  great  service  in  some  forms  of  keratitis 
associated  with  intense  dread  of  light.  In  children  especially  it  may 
be  used  by  allowing  cold  water  to  drop  from  a  large  piece  of  ice  upon 
the  exposed  cornea ;  this  may  be  kept  up  for  half  an  hour  several 
times  a  day.  In  severe  forms  of  irritation  of  the  conjunctiva — as,  for 
instance,  after  the  entrance  of  irritating  substances  into  the  eye  or  in 
cases  of  simple  hypersemia  due  to  the  irritating  effect  of  dry  or  bad 
air — a  small  piece  of  ice  held  to  the  eye  will  give  great  relief.  In 
severe  forms  of  conjunctivitis  cold  is  usually  employed  in  the  form  of 
iced  compresses. 

Heat  is  of  great  value  in  painful  attacks  of  keratitis  or  iritis.  It 
is  employed  in  the  form  of  hot  compresses  or  by  allowing  steam,  espe- 
cially of  aromatic  infusions,  such  as  the  German  chamomile,  to  enter 
the  eye. 

General  Anazsthetics  have  lost  much  of  their  importance  for  the 
ophthalmic  surgeon,  as  local  anaesthetics  have  taken  their  place  to  a 
great  extent.  However,  there  are  cases  in  which  it  becomes  necessary 
to  resort  to  their  use  on  account  of  the  nervous  condition  of  the  patient. 
It  is  absolutely  necessary  that  in  the  more  delicate  operations  upon  the 
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eve  the  patients  should  keep  perfectly  quiet  and  not  interfere  with  the 
operator.  Where  this  is  impossible  some  general  anaesthetic  will  have 
to  be  administered.  Again,  their  use  may  be  indicated  for  the  purpose 
of  making  a  diagnosis  in  cases  of  painfully  inflamed  eyes  of  children, 
or  even  of  adults,  where  cocaine  is  rendered  insufficient  by  the  inflamed 
condition  of  the  parts  or  after  extensive  injuries  of  the  eyes.  Like- 
wise in  all  cases  in  which  the  magnet  has  to  be  used  for  the  removal 
of  foreign  bodies  from  the  vitreous  humor  or  from  the  posterior  tunics 
of  the  eye  the  use  of  ether  or  chloroform  is  indicated.  In  very  young 
children  for  examination  of  the  eye,  as  well  as  for  nearly  all  other 
operations,  the  use  of  chloroform  is  to  be  recommended,  because,  as  a 
rule,  a  few  drops  of  the  anaesthetic  suffice  to  produce  complete  anaes- 
thesia of  the  patients,  and  because  the  effect  of  it  upon  infants  is  very 
slight,  not  even  nausea  being  produced.  Taking  the  child's  head 
between  the  knees  or  placing  the  child  on  the  operating-table,  the 
operator  puts  a  few  drops  of  chloroform  on  a  towel  and  holds  it 
loosely  over  the  patient's  mouth :  he  will  be  able  to  overcome  even 
the  severest  blepharospasm  in  a  few  seconds,  make  a  careful  examination 
of  the  cornea  and  other  parts  of  the  eye,  or  do  any  little  operation,  and 
have  the  child  thoroughly  aroused  again  in  a  few  minutes.  In  admin- 
istering ether  a  self-made  cone  or  an  apparatus  for  inhaling  it  is  nec- 
essary. However,  as  nearly  all  operations  upon  the  eye  can  be  done 
in  a  very  short  time,  frequently  in  less  than  one  or  two  minutes,  it  is 
not  necessary  to  give  enough  ether  to  induce  profound  anaesthesia.  It 
is  generally  sufficient  to  produce  only  the  primary  effect  of  the  drug. 
The  great  difficulty  of  the  anaesthetic  is,  however,  the  intolerable  nau- 
sea and  vomiting  which  follow  the  recovery  to  consciousness,  or  which 
may  set  in  during  the  operation  and  interfere  greatly  with  the  work  of 
the  operator,  adding  new  dangers  in  the  possibility  of  impure  matter 
getting  into  the  eye,  increasing  the  time  of  exposure,  thus  enabling 
bacteria  to  infect  the  wound,  and  causing  unnecessary  delay.  If,  there- 
fore, profound  anaesthesia  is  desired  in  order  to  perform  operations  upon 
the  eye,  enough  of  the  anaesthetic  should  be  given  at  once,  and  the  patient 
should  be  kept  so  thoroughly  under  its  influence  that  no  vomiting  nor 
any  movement  of  the  patient  during  the  time  of  the  operation  is  pos- 
sible. The  anaesthesia  should  be  kept  up  until  the  wound  and  the 
conjunctival  sac  have  been  thoroughly  cleansed  and  disinfected  and 
the  parts  properly  bandaged — in  fact,  until  the  operation  has  been 
entirely  finished. 

For  minor  operations  of  short  duration,  or  for  patients  who  on 
account  of  heart  or  renal  diseases  cannot  take  a  general  anaes- 
thetic without  running  great  risk,  or  for  patients  who  have  a 
great  prejudice  against  the  employment  of  either  ether  or  chloro- 
form, the  use  of  nitrous  oxide  is  highly  to  be  recommended.  It 
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is  generally  easily  procured  from  a  dentist,  or  it  may  even  be  admin- 
istered by  an  experienced  dentist  in  the  house  of  the  patient.  Should 
its  effect  be  too  evanescent,  the  gas  may  be  followed  by  the  use  of 
either  ether  or  chloroform  with  perfect  safety.  This  gas  is  safer  than 
chloroform,  and  its  after  effects  (congestion  of  head  and  face)  are  not 
so  marked  as  those  of  ether.  The  usual  precautions,  such  as  having 
amyl  nitrite  or  an  electric  battery  near  by,  should,  however,  never 
be  neglected,  and  in  case  the  patient  is  in  distress  he  should  be  allowed 
to  inhale  a  little  pure  air  :  the  tongue  should  be  seized  and  drawn  for- 
ward, the  mouth  and  nose  should  be  kept  as  free  from  mucus  as  possible, 
and  the  patient's  head  should  be  lowered  promptly  as  soon  as  any  dan- 
gerous symptoms  manifest  themselves.  In  cases  of  very  profound  and 
dangerous  anaesthesia  the  intense  dilatation  of  the  pupil,  which  is  apt  to 
indicate  this  condition,  can  be  readily  observed  by  the  operator,  and 
should  never  be  overlooked  by  him,  as  he  has  the  eyes  constantly  before 
him  while  he  is  operating. 

3Iydriatics. — A  dilatation  of  the  pupil  beyond  the  normal  state,  and 
the  more  or  less  complete  inability  of  the  sphincter  to  counteract  it,  is 
called  mydriasis.  This  condition  is  either  the  result  of  paralvsis  of 
the  sphincter  muscle  of  the  iris,  or  rather  the  nerve  supplying  it,  or  is 
caused  by  the  action  of  drugs  which,  instilled  into  the  conjunctival  sac, 
reach  the  iris  by  endosmosis  through  the  cornea.  Their  use  is  there- 
fore called  for  when  a  patient  has  a  narrow  pupil  in  order  to  dilate  it, 
and  thus  enable  the  observer  to  examine  the  interior  of  the  eye,  and  espe- 
cially in  order  to  examine  the  periphery  of  the  lens,  which  under  ordinary 
circumstances  is  more  or  less  completely  hidden  by  the  iris.  These  drugs 
are  likewise  used  to  dilate  the  pupil  if  there  is  danger  that  the  pupil- 
lary margin  of  the  iris  may  become  adherent  to  the  centre  of  the  lens, 
or  to  break  up  such  adhesions  if  they  have  formed.  They  are  also  of 
great  value  in  nearly  all  forms  of  keratitis  and  to  produce  complete 
rest  of  the  eye,  as  they  exert  not  only  a  paralyzing  effect  upon  the 
sphincter  muscle  of  the  iris,  but  also  upon  the  ciliary  muscle,  the  muscle 
of  accommodation.  After  the  use  of  such  a  remedy  the  patient  cannot 
use  his  eyes  for  near  objects,  and,  as  accommodation  is  entirely  done 
away  with,  the  true  state  of  refraction  of  an  eye  can  now  be  readily 
determined ;  and  it  is  for  this  purpose  that  these  drugs  are  fre- 
quently employed. 

The  drugs  Avhich  have  this  peculiar  property  of  dilating  the  pupil 
are  called  mydriatics.  They  act  by  paralyzing  the  third  or  motor  oculi 
nerve,  which  supplies  the  sphincter  muscle  of  the  iris,  and  by  exerting 
at  the  same  time  an  irritating  effect  upon  the  sympathetic  nerve-fibre-, 
which  go  likewise  to  the  iris  ;  for  even  after  paralvsis  of  the  sphincter 
iridis,  which  is  characterized  by  dilatation  of  the  pupil  to  a  moderate 
degree,  the  mydriasis  will  become  more  complete  after  the  use  of  a 
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mydriatic.  In  fact,  one  of  the  diagnostic  signs  of  mydi'iasis  caused 
bv  druffS  of  this  kind  is  the  extreme  dilatation  produced,  whereas  the 
mydriasis  of  paralysis  of  the  third  nerve  is  perhaps  only  two-thirds  of 
the  former,  which  may  amount  to  a  dilatation  with  a  diameter  of  8  mm., 
whereas  that  of  a  paralytic  mydriasis  amounts  rarely  to  more  than  6  or 
7  mm. 

The  great  majority  of  the  drugs  called  mydriatics  are  poisonous 
and  are  derived  from  plants  belonging  to  the  family  of  Solanaceae. 
The  most  important  of  these  is  Atropa  belladonna,  containing  the 
alkaloid  atropine.  Its  use  is  quite  ancient,  and,  as  its  name  implies, 
it  has  long  been  known  to  the  fair  sex  for  its  beautifying  effect  upon 
the  eyes.  Several  of  the  mydriatics,  however,  have  been  only  recently 
brought  to  our  notice,  such  as  duboisine,  cocaine,  and  hyoscine,  for 
instance.  The  number  of  this  class  of  remedies  is  much  greater  than 
that  of  those  which  have  an  opposite  effect,  contracting  the  pupil,  and 
which  are  called  myotics.  Belladonna  and  its  principal  alkaloid 
atropine  or  its  salts,  especially  the  sulphate,  are  the  most  powerful 
and  most  frequently  used  of  mydriatics. 

Belladonna  may  be  used  in  the  form  of  a  solution  of  an  extract  of 
the  leaves  of  the  plant.  Although  at  present  the  use  of  the  extract  is 
almost  entirely  superseded  as  a  mydriatic  by  a  solution  of  its  principal 
alkaloid,  atropine,  yet  there  are  persons  in  whom  the  alkaloid  has  an 
irritating  and  poisonous  effect,  who  can,  however,  use  a  recently-pre- 
pared solution  of  the  extract  of  belladonna  with  impunity.  The  fol- 
'  lowing  prescription  may  be  used  : 

B^.  Extr.  bellad.  aqueous.,  gr.  xx  ; 

Aquae  destillatae,  gss. — M. 

Ft.  solutio  et  filtra. 
Sig.  Apply  two  to  three  drops  to  the  eye  every  three  hours. 

Of  the  alkaloids  the  sulphate  of  atropine  is  usually  employed.  We 
may  use  the  pure  alkaloid,  but  it  is  hard  to  dissolve,  and  in  order  to 
make  a  clear  solution  a  few  drops  of  an  acid  should  be  added,  which, 
if  not  entirely  neutralized,  will  have  an  irritating  effect  upon  the  eye. 
According  to  the  requirements  a  more  or  less  powerful  solution  maybe 
ordered.    The  strength  of  the  solution  usually  employed  is  as  follows : 

B/.  Atropina?  sulphatis,  gr.  j  ; 

Aquae  destillatae,  Sss. — M. 

This  equals  2  grains  of  atropine  to  1  ounce  of  water:  it  may  be  used 
two  or  three  times  a  day,  1  or  2  drops  being  instilled  into  the  conjunc- 
tival sac  at  a  time.    This  will  suffice  in  all  cases  of  ordinary  keratitis 
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and  in  most  cases  of  iritis,  and  likewise  to  paralyze  acommodation 
for  the  purpose  of  determining  the  existing  error  of  refraction  or  for 
the  purpose  of  making  an  ophthalmoscopic  examination  of  the  inte- 
rior of  the  eye.  In  severer  cases  of  iritis,  however,  a  much  stronger 
solution  of  atropine  may  be  employed  in  order  to  break  up  firm  adhe- 
sions of  the  iris,  and  if  there  is  much  spasm  of  accommodation  this 
stronger  solution  of  atropine  may  likewise  be  required.  As  a  rule,  a 
solution  of  4  grains  of  sulphate  of  atropine  to  1  ounce  of  water  will 
be  sufficient,  but  in  severe  cases  of  irido-cyclitis,  as  they  occur  at 
times  after  cataract  extractions,  even  a  solution  of  8  grains  of  atropine 
to  1  ounce  of  water  may  be  used.  It  is  better,  however,  not  to 
entrust  such  powerful  solutions  of  this  poisonous  drug  to  the  patient 
or  to  ignorant  attendants  :  they  should  be  used  by  the  physician  him- 
self at  the  time  of  the  visits  of  the  patient,  or  they  may  be  en- 
trusted to  a  careful  nurse.  In  using  atropine  on  patients  who  are 
easily  poisoned  by  it,  poisoning  being  shown  by  a  dryness  of  the 
throat,  bitter  taste,  and  redness  of  face  and  neck,  and  especially  if 
using  very  strong  solutions  of  the  alkaloid,  it  is  well  to  direct  the 
patient  to  bend  the  head  to  the  side  of  the  external  canthus  of  the  eye 
affected,  and  to  exert  gentle  pressure  on  the  tear-sac  by  means  of  the 
finger  for  some  time  after  the  instillation  has  been  made,  until  it  is 
almost  certain  that  most  of  the  drug  has  been  absorbed  or  has  been 
washed  out  of  the  eye  by  the  tear-fluid.  If  an  eye  is  badly  inflamed 
and  the  vessels  intensely  engorged,  the  action  of  the  drug  is  sometimes 
very  much  delayed  and  diminished.  In  these  cases  it  is  well  to  precede 
the  use  of  atropine  by  the  application  of  a  little  cocaine,  or  by  applying 
a  couple  of  leeches  to  the  temporal  region  of  the  affected  eye,  or  by  using 
hot  fomentations  for  ten  or  fifteen  minutes.  Of  course  the  use  of  cocaine 
is,  as  a  rule,  most  convenient  and  efficient,  but  leeches  are  of  great  value 
to  deplete  the  engorged  blood-vessels,  and  will  thus  exert  at  the  same 
time  a  beneficial  effect  upon  the  inflamed  eye. 

Atropine  mydriasis  is  produced  within  ten  or  fifteen  minutes  after 
the  instillation  of  the  drug,  and  the  maximum  dilatation  is  obtained  in 
about  one  hour.  The  effect  of  the  drug  is  felt  at  first  by  the  iris,  and 
later  by  the  ciliary  muscle ;  it  lasts  from  ten  to  fifteen  days,  according 
to  the  quantity  of  the  drug  used  and  the  susceptibility  of  the  patient, 
for  this  varies  in  different  persons,  and  is  especially  marked  in  hypcr- 
metropie,  less  so  in  emmetropic,  and  least  of  all  in  myopic,  patients. 
Although  the  accommodation  remains  affected  for  a  longer  period,  yet 
the  patients  are,  as  a  rule,  able  to  read  large  print,  and  may  even  be 
able  to  write,  in  about  six  to  ten  clays  after  the  use  of  the  drug  has  been 
discontinued.  Atropine  should  be  used  with  some  care,  and  never 
without  informing  the  patient  of  its  effect,  as  great  inconvenience  may 
be  experienced  by  the  inability  to  use  the  eves  for  reading  or  writing 
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for  such  a  long  time.  The  tendency  of  the  drug  to  cause  symptoms 
of  severe  poisoning,  and  even  hallucinations,  has  been  spoken  of:  there 
is  likewise  the  peculiarity  of  its  setting  up  a  severe  form  of  conjunc- 
tivitis with  (edema  and  erythema  of  the  lids ;  in  these  cases  another 
mydriatic  must  be  used  in  its  place.  In  young  infants,  or  eveu  in  chil- 
dren seven  to  eight  years  old,  its  use  is  sometimes  followed  by  the 
appearance  of  a  bright-red  rash,  which,  making  its  appearance  several 
minutes  after  the  instillation  of  the  drug,  may  spread  from  face  and 
neck  rapidly  over  the  entire  body,  and,  as  it  is  apt  to  be  accompanied 
bv  a  sliehtlv  feverish  condition  and  sometimes  bv  restlessness  or  drowsi- 
ness,  it  has  often  frightened  the  parents  or  friends  of  the  child,  who 
think  that  an  attack  of  erysipelas  or  scarlatina  has  made  its  appearance. 
This  form  of  atropine  erythema  will  pass  off  within  a  few  hours  after  the 
use  of  the  drug,  and  is  liable  to  make  its  appearance  every  time  atropine  is 
instilled  into  the  eye,  even  if  all  the  precautions  to  prevent  its  absorption 
have  been  used  and  fresh  and  sterilized  solutions  are  employed. 

The  long-continued  use  of  atropine  is  liable  to  set  up  a  very  annoy- 
ing form  of  conjunctivitis,  with  great  prominence  of  the  papillary  layer, 
which  may  require  the  use  of  powerful  astringents  for  its  cure,  and 
may  make  the  discontinuance  of  the  mydriatic  necessary. 

In  very  old  persons  mental  disturbances,  such  as  hallucinations  and 
irrational  talk,  are  liable  to  follow  the  use  of  strong  solutions  of  atro- 
pine :  this  fact  should  not  be  lost  sight  of  if  such  old  persons  have  a 
small  and  rigid  and  perhaps  not  easily  dilatable  pupil,  when,  there- 
fore, much  atropine  may  be  needed.  In  old  persons  there  is  another 
danger  in  the  use  of  atropine  in  the  fact  that  the  disturbance  of  circu- 
lation, and  especially  that  of  filtration  into  the  canal  of  Schlemm,  the 
iris  being  crowded  into  the  angle  of  the  anterior  chamber,  may  lead  to 
the  development  of  glaucoma.  This  may  show  itself  in  a  very  short 
time,  perhaps  in  less  than  half  an  hour,  after  the  instillation  of  the 
atropine  solution  if  the  patients  are  predisposed  to  the  disease ; 
sometimes  it  does  not  develop  until  the  second  or  third  day.  As 
this  holds  true  in  all  cases  where  mydriatics  are  employed,  their 
use  should  be  preceded  by  testing  the  tension  of  the  patient's  eye 
or  by  inquiry  for  any  premonitory;j3yjnptoms  of  glaucoma,  such  as 
temporary  obscuration  ofvision  and  the  appearance  of  colors  of  the 
rainbow  when  looking  at  a  light. 

Next  in  importance  to  atropine  as  a  mydriatic — not  in  regard  to  its 
power,  however,  but  more  because  it  can  be  used  without  inconvenience 
— comes  the  hydrochlorate  of  cocaine,  which  is  the  alkaloid  of  Ery- 
throxylon  coca:  it  may  be  used  in  the  following  strength  : 


Cocain.  muriat., 
Aqiiee, 


gr.  x; 
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One  or  two  drops  of  this  solution  will,  as  a  rule,  produce  a  moderate 
amount  of  mydriasis  in  about  fifteen  minutes.  As  the  mydriatic  effect 
of  cocaine  is  uot  very  great,  it  is  of  very  little  value  to  prevent  the 
formation  of  adhesions  in  iritis  or  in  the  breaking  up  of  posterior 
synechia}  if  the  adhesions  have  already  formed;  and  as  it  has  no 
effect  upon  accommodation,  it  is  likewise  of  little  help  in  determin- 
ing the  state  of  refraction;  but  it  is  of  great  value  in  making 
ophthalmoscopic  examination  if  the  pupil  of  the  patient  is  a  little 
narrow  or  if  the  observer  is  not  a  very  experienced  ophthalmoseopist, 
or  when  it  becomes  necessary  to  examine  the  more  peripheral  parts 
of  the  patient's  lenses  for  suspected  opacities,  or  the  periphery  of  the 
choroid  and  retina  for  haoinorrhages  and  other  morbid  changes.  The 
only  drawback  to  the  use  of  cocaine  for  this  purpose  is  the  fact  that 
strong  lights  diminish  the  dilatation  of  the  pupil,  and  that  only  a 
moderate  amount  of  light  can  be  employed  for  such  examination. 
This  is,  however,  not  the  case  in  mydriasis  produced  by  atropine,  light 
having  no  effect  whatever  upon  it.  The  great  value  of  cocaine  as  a 
mydriatic  is  that  it  does  not  interfere  with  the  occupation  of  the  patientj 
it  having  no  effect  upon  the  accommodation,  and  the  patient  may  be 
tested  for  reading-glasses  immediately  after  its  use;  moreover,  the 
dilatation  remains  perceptible  only  for  twenty-four  hours  or  even  less. 
Its  use,  if  only  one  eye  is  to  be  examined,  may  be  extended  to  the  fel- 
low-eye for  cosmetic  effect.  It  will  not  inconvenience  the  patient,  and 
the  deformity  of  having  one  pupil  large,  and  even  the  eye  itself  appar- 
ently enlarged  and  staring  by  the  retraction  of  the  upper  eyelid,  is 
avoided  in  this  way.  However  mild  and  harmless  its  use  ordi- 
narily is,  yet  cases  have  been  reported  where  an  attack  of  glaucoma 
was  apparently  ushered  in  by  the  instillation  of  cocaine ;  and  the  pos- 
sibility of  this  result  should  always  be  remembered  when  it  is  used 
very  freely  on  old  patients. 

Duboisine  is  a  very  powerful  mydriatic  derived  from  Duboisia 
myoparoides,  a  plant  found  in  Australia  and  in  the  southern  parts  of 
Africa.  It  was  introduced  in  1878.  It  is  characterized  by  its  prompt 
and  energetic  effect  upon  the  iris,  and  is  therefore  of  great  value  in 
breaking  up  old  and  firm  adhesions  of  this  organ  to  the  lens.  It  may 
be  used  in  the  same  strength  as  atropine,  but  great  caution  should  be 
exercised  to  prevent  the  absorption  of  the  remedy  by  the  mucous 
membranes,  as  it  is  a  more  poisonous  drug  than  atropine,  and  cases 
of  acute  mania  and  great  prestation  have  been  seen  to  follow  its  use, 
these  symptoms  sometimes  appearing  at  the  time  of  the  visit  of  the 
patient  to  the  doctor's  office;  which  is  very  embarrassing,  to  say  the 
least. 

Duboisine  is  very  useful  for  determining  the  refractive  condition 
of  an  eye,  as  it  paralyzes  the  accommodation  promptly,  and  because 
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its  effect  upon  the  ciliary  muscle  is  not  very  lasting,  passing  off,  as  a 
rule,  in  about  six  or  seven  days.  As  its  use  is  not  frequently  required, 
it  should  not  be  kept  in  watery  solution,  which  spoils  very  easily  :  the 
better  way  is  to  keep  it  in  the  form  of  gelatin  disks  or  as  a  tritura- 
tion. 

Duboisine  may  sometimes  be  employed  with  safety  when  atropine 
is  liable  to  set  up  conjunctivitis  or  irritation  of  the  integument  of  the 
lids.  Like  atropine  and  other  mydriatics,  its  internal  use,  especially 
when  given  in  poisonous  doses,  will  cause  mydriasis  and  paralysis 
of  accommodation. 

Homatropine  hydrobromate  is  one  of  the  more  recently  introduced 
mydriatics  :  it  has  been  known  since  1879.  Its  mydriatic  effect  is  not 
so  powerful  as  that  of  atropine,  although  it  is  derived  from  the  same 
plant;  but  its  effect  upon  the  ciliary  muscle  is  quite  marked,  and 
paralysis  of  accommodation  is  produced  in  most  cases  in  about  half  an 
hour  after  its  use.  The  remedy  recommends  itself,  therefore,  for  the 
purpose  of  determining  the  refraction  of  eyes,  especially  as  the  paralyz- 
ing effect  will  pass  off  in  two  or  three  days. 

This  drug  may  be  employed  in  the  shape  of  gelatin  disks,  in 
triturations,  or  in  a  solution  containing  4  grains  of  the  alkaloid  to  1 
ounce  of  water.  Two  or  three  drops  of  the  solution  may  be  put  into 
the  conjunctival  sac  two  or  three  times  at  intervals  of  from  five  to 
ten  minutes  or  until  complete  paralysis  of  the  accommodation  is 
produced.  The  remedy  possesses  little  value  in  inflammation  of  the 
iris  or  cornea.  A  trituration  may  be  made  by  mixing  it  with  equal 
parts  of  sugar  of  milk  until  it  is  reduced  to  a  very  fine  powder,  of 
which  a  small  quantity  is  to  be  dusted  upon  the  conjunctiva  of  the 
lower  lid. 

Daturine,  the  principal  alkaloid  of  Datura  stramonium,  was  for- 
merly much  employed  as  a  substitute  for  atropine,  and,  in  fact,  it  is 
frequently  used  to  adulterate  atropine  with,  as  it  is  more  easily  pro- 
cured than  that  drug.  It  is,  however,  not  nearly  so  reliable  a  mydri- 
atic as  the  former,  although  isomeric  with  it,  and  as  there  are  better 
substitutes  for  atropine,  it  is  used  very  little  at  present.  It  may  be 
used  in  solutions,  4  grains  to  1  ounce  of  water,  and  employed  in  the 
same  w  ay  as  atropine.  Its  constitutional  effects  are  not  so  easily  pro- 
duced, and  it  may  be  considered  a  safe  remedy. 

/  fyoscyamusjniger  furnishes  us  with  two  alkaloids  with  mydriatic 
properties.    They  are  hyoscyamine  sulphate  and  hyoscine.    The  former 
lias  been  known  a  long  time,  has  been  used  sometimes  as  a  substitute 
for  atropine,  and  is  of  about  the  same  strength  and  composition  ;  it 
may  be  used  in  the  same  manner  as  daturine. 

Hyoscine  is  usually  employed  in  the  form  of  the  hydrochlorate : 
it  is  much  more  powerful  than  hyoseyamine,  and  may  produce  very 
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quickly  alarming  constitutional  Bymptoms.  Alter  using  a  few  drops 
of  a  2-grain  solution,  if  no  extraordinary  precautions  have  been 
taken  it  is  liable  to  cause  a  dry  throat,  marked  dizziness  and  nausea, 
and  even  vomiting.  Although  it  has  a  very  powerful  effect  in  break- 
ing up  old  adhesions  of  the  iris,  its  use  must  always  be  a  limited  one, 
on  account  of  its  poisonous  properties.  For  determining  the  refraction 
of  the  eye  it  is  of  no  greater  value  than  more  harmless  remedies,  such 
as  homatropine. 

The  symptoms  of  poisoning  after  the  use  of  mydriatics  manifest 
themselves  usually  in  the  following  manner  :  At  first  there  is  a  bitter 
taste  with  dryness  of  the  throat  and  parched  condition  of  the  tongue; 
this  is  followed  by  dyspnoea  and  a  quick  but  feeble  pulse,  frequently  by 
redness  of  the  face  and  even  of  the  body,  a  sense  of  fatigue,  more  or 
less  nausea,  frequent  micturition,  and  more  or  less  violent  delirium. 
As  antidotes  we  have  to  depend  principally  upon  stimulants,  such  as 
brandy  and  digitalis,  and  opiates,  especially  paregoric  or  morphine. 
In  severe  cases  hypodermic  injections  of  l  grain  of  muriate  of  pilo- 
carpine may  be  given. 

Myotics. — A  narrow  condition  of  the  pupil  is  known  as  myosis.  It 
is  not  infrequently  a  sign  of  disturbance  of  the  general  system,  and 
especially  in  spinal  affections  the  pupil  may  become  very  small,  and  is 
then  spoken  of  as  a  pin-hole  pupil.    It  is  likewise  observed  as  a  sign 
of  reflex  irritation  of  the  third  or  motor  oculi  nerve,  and  as  such  it  mav 
have  its  origin  in  cerebral  or  spinal  disturbances ;  and  it  may  be 
entirely  due  to  peripheral  irritation,  such,  for  instance,  as  the  presence 
of  a  foreign  body  on  the  cornea  or  in  the  conjunctival  sac.  However, 
a  narrowing  of  the  pupil  may  be  due  to  medicinal  agents  which  are 
known  under  the  name  of  myotics.    The  variety  of  this  class  of  drugs 
is  not  so  great  as  that  of  the  mydriatics,  to  which  they  may  be  considered 
as  exactly  opposite  in  their  action,  as  one  class  will  counteract  the  other 
and  will  serve  as  antidotes  in  poisoning  cases.    The  latter  are,  how- 
ever, more  lasting  in  their  effects,  and  although  a  myotic  may  coun- 
teract a  mydriatic  and  cause  contraction  of  a  dilated  pupil  due  to  the 
mydriatic  action  of  such  remedies,  yet  the  contraction  will  not  last 
more  than  twenty-four  hours  under  any  circumstances,  and  then  the 
action  of  the  mydriatic,  with  the  exception  of  cocaine,  will  make  itself 
felt  again,  and  the  pupil  will  dilate  and  remain  dilated,  as  if  the  myotic 
had  never  been  used.    As  the  principal  effect  of  a  myotic  is  due  to  irri- 
tation of  the  nerve-fibres,  and  not,  like  that  of  a  mydriatic,  to  paralysis, 
although  there  is  a  paralytic  effect  upon  the  sympathetic  nerve,  its  use 
is  generally  followed  by  some  pain,  beginning  shortly  after  its  applica- 
tion and  continuing,  according  to  the  strength  of  tin1  drug,  from  five  to 
twenty  minutes,  causing  at  the  same  time  a  sensation  of  dragging  and 
pulling  of  the  muscles  of  the  iris,  and  not  (infrequently  twitching  of 
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the  eyelids.  The  use  of  myotics  is  not  so  annoying  as  that  of  the  my- 
driatics, as  they  merely  cause  a  spasm  of  accommodation  and  approach 
the  near  and  far  point:  there  is  not  much  impairment  of  vision,  neither 
for  near  nor  for  distance.  On  account  of  their  irritating-  effect  upon 
the  iris  strong  solutions  of  these  drugs  may  lead  to  a  mild  degree  of 
iritis,  and  firin  posterior  synechia?  may  be  not  infrequently  seen  if  they 
are  used  in  too  concentrated  a  form  :  their  use  is  therefore  contrain- 
dicated  whenever  there  is  a  tendency  to  iritis,  and  especially  in  old 
people~very  weaTF~solutions  must  be  used.  These  remedies  are  use- 
ful in  some  forms  of  keratitis,  especially  those  which  are  usually 
met  with  in  childhood,  such  as  the  phlyctenular  or  the  parenchy- 
matous variety,  and  in  the  vascular  form  of  the  disease.  They  are 
likewisevery_useful  in  the  ulcerations  of  the  cornea  accompanying 
blennorrhoeic  conjunctivitis  of  the  newborn.  In  deep  peripheral  ulcers 
of  the  cornea,  where  there  is  the  slightest  danger  of  a  perforation, 
their  use  becomes  necessary  in  order  to  prevent  incarceration  of  the 
pupillary  border  of  the  iris  in  the  wound.  This  is  perhaps  the  only 
case  where  the  use  of  a  strong  solution  is  indicated.  In  serpiginous 
ulcers  of  the  cornea  their  use  is  very  beneficial,  but  as  this  disease 
affects  generally  people  of  mature  age,  the  solutions  must  be  mild. 
After  cataract  extractions,  especially  in  those  without  an  iridectomy, 
myotics  are  used  in  order  to  prevent  the  incarceration  of  the  iris  in  the 
wound. 

However,  it  is  especially  in  glaucomatous  cases  that  the  use  of  a 
myotic  is  imperatively  indicated,  particularly  if  an  iridectomy  cannot  be 
made  at  the  time.  A  mydriatic  has  the  tendency  to  obstruct  the  iris 
angle,  and  thus  incite  a  glaucomatous  attack.  A  myotic,  on  the  other 
hand,  by  contracting  the  pupil  stretches  the  iris  and  draws  it  away 
from  the  dangerous  region,  making  percolation  into  the  canal  of 
Schlemm  easier,  and  at  the  same  time  permits  the  fluids  of  the  pos- 
terior portion  of  the  eye  to  pass  through  the  stretched  tissues  of  the  iris 
very  readily.  It  is  in  this  way  that  the  use  of  a  myotic  influences 
osmotic  action  in  the  eye  and  diminishes  the  intraocular  tension.  The 
use  of  these  drugs  is  especially  beneficial  in  the  more  chronic  forms  of 
glaucoma. 

Myotics,  if  used  for  any  length  of  time,  are  liable  to  cause  much 
irritation  of  the  conjunctiva,  affecting  particularly  the  epithelial  and 
papillary  layer,  causing  swelling  and  exuberant  development  of  it, 
the  treatment  of  which  is  sometimes  very  troublesome  and  tedious. 
It  is  hardly  necessary,  perhaps,  to  add  that  old  persons  arc  more 
liable  to  suffer  from  the  irritating  effect  of  these  drugs  than  chil- 
dren. Tins  may  become  very  annoying,  as  glaucoma  attacks  almost 
exclusively  older  people,  where  the  remedies  may  have  to  he  used  for 

many  months  continuously.     By  using  only  fresh  solutions  and  adding 
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boric  acid  to  them,  from  10  to  20  grains  per  ounce,  or  by  mixing  the 
drugs  with  vaseline,  this  annoying  complication  can  be  avoided  to 
some  extent. 

Myotics  have  to  be  used  at  times  to  counteract  the  effect  of  mydri- 
atics :  if  after  the  accidental  use  of  mydriatics  or  after  examinations  for 
refractive  errors  the  dilatation  of  the  pupil  is  not  only  annoying,  but 
seriously  interferes  with  the  avocation  of  the  patient,  the  employ- 
ment of  myotics  is  called  for. 

The  list  of  myotics  is  as  follows  :  Extract  of  Calabar  bean,  phy- 
sostigmine  or  eserine,  pilocarpine,  and  muscarine.  Opium,  morphine, 
aconite,  and  veratrum  have  likewise  myotic  properties,  but  they  can- 
not very  well  be  used  locally,  and  if  given  internally  it  is  some  time 
before  they  cause  contraction  of  the  pupil,  nor  is  the  myosis  very 
marked.  However,  the  condition  of  the  pupil  after  an  overdose  of 
these  drugs,  as  in  cases  of  opium-  and  morphine-poisoning,  is  of  great 
diagnostic  value,  especially  if  the  patient  is  in  a  comatose  condition. 

A  watery  solution  of  the  extract  of  Calabar  bean  (Physostigma 
venenosa)  is  the  remedy  which  was  formerly  exclusively  used  as  a 
myotic,  but  it  has  been  superseded  by  eserine  and  pilocarpine. 
Twenty  grains  of  the  extract  are  to  be  carefully  dissolved  in  1 
ounce  of  warm  distilled  water  and  filtered,  when  it  is  ready  for  use : 
1  to  2  drops  of  the  solution  may  be  used  three  times  a  day.  This 
plant  is  used  by  the  natives  of  the  west  coast  of  Africa  as  an  ordeal 
poison.  Its  principal  ingredient  is  an  alkaloid  called  physostigmine  by 
chemists  and  eserine  by  physicians.  This  remedy  may  be  used  in 
the  form  of  the  sulphate  or  salicylate  in  solutions  of  1  to  2  grains 
to  1  ounce  of  distilled  water.  It  appears  that  the  salicylate  is  less 
irritating  to  the  conjunctiva  than  the  sulphate,  and  it  should  be  selected 
in  all  cases  where  the  remedy  has  to  be  continued  for  any  length  of 
time.  The  solution,  which  has,  if  quite  fresh,  a  faint  pinkish  tint,  will 
gradually  become  darker  until  it  has  at  last  a  brownish-red  appear- 
ance. Its  usefulness  does  not  appear  to  be  diminished  by  these  changes  : 
it  becomes,  however,  slightly  more  irritating  to  the  eye  if  very  old. 
It  should,  therefore,  be  frequently  replaced  by  fresh  solutions.  The 
triturations  or  gelatin  disks  of  eserine  are  very  reliable,  and  may  be 
used  in  place  of  the  watery  solutions : 

Eserinaj  salicyl.,  gr.  ss ; 

Aqua?  destillata,  sj- 
Sig.  Two  drops  in  eye  three  times  a  day. 

This  is  1  part  of  the  salt  to  1000  parts  of  water,  which  is  usually 
sufficient,  and  yet  perfectly  safe.  To  counteract  a  mydriatic  one  appli- 
cation of  2  or  3  drops  is  usually  sufficient. 
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The  poisonous  effects  of  eserine  manifest  themselves  by  nausea  and 
vomiting,  accompanied  at  first  by  a  rapid  pulse,  which,  however, 
soon  becomes  slow  and  weak,  and  this  is  followed  by  weakness  and 
dyspnoea.  However,  there  is  little  danger  if  only  weak  solutions  are 
used.  As  antidotes,  atropine  hypodermically,  brandy,  artificial  respira- 
tion, and  electricity  are  called  for. 

Pilocarpine  is  an  alkaloid  obtained  from  the  jaborandi-leaves  (Pil- 
ocarpus pennatifolius).  It  is  seldom  used  as  a  myotic,  but  it  may  be 
employed  for  this  purpose  by  dissolving  4  grains  in  1  ounce  of  distilled 
water,  applying  it  about  three  times  a  day.  As  a  rule,  it  is  given 
by  the  mouth  or  by  hypodermic  injections,  which  are  usually  made  in 
the  temporal  region.  Its  use  is  sometimes  followed  by  great  nervous- 
ness, retardation  of  the  pulse,  and  a  sense  of  suffocation.  From  to 
Jg-  grain  will  usually  suffice,  although  in  cases  of  detachment  of  the 
retina  of  recent  origin  it  may  be  used  in  doses  of  ^  or  l  grain.  In 
chronic  cases,  or  where  the  remedy  is  to  be  continued  for  any  length 
of  time,  j-^-q  grain  three  times  a  day  is  sufficient,  especially  at  the 
beginning  of  treatment. 

Another  myotic  is  muscarine,  the  alkaloid  of  Amanita  muscaria. 
It  has  the  peculiarity  of  affecting  the  ciliary  muscle  especially,  and  the 
sphincter  of  the  iris  to  a  lesser  degree.  Its  action  is  therefore  to  cause 
a  strong  spasm  of  accommodation,  and  to  affect  the  far  point  of  the  eye 
principally. 

About  the  administration  and  use  of  myotics  like  quinine,  aconite, 
etc.  it  is  hardly  necessary  to  speak  here,  as  they  affect  the  eye  only 
secondarily  after  internal  use. 

Collyria. — Eye-lotions  are  usually  employed  in  two  forms — the  one 
to  drop  into  the  conjunctival  sac,  the  other  as  a  wash  for  bathing  the 
lids  :  the  latter  is  to  be  applied  to  the  lids  only  if  it  is  intended  to  med- 
icate the  lids  or  the  margin  of  lids,  as,  for  instance,  in  blepharadenitis 
or  in  eczema.  At  the  same  time  some  of  the  wash  should  be  allowed  to 
get  into  the  conjunctival  sac,  either  by  opening  the  lids  at  the  time  of 
applying  it  or  by  dropping  a  few  minims  of  the  wash  from  a  dropper 
or  from  a  tea-spoon  into  the  eye,  or  by  using  it  in  a  so-called  eye-cup  : 
this  is  filled  and  placed  over  the  lids,  which  are  now  to  be  opened  and 
closed,  thus  allowing  the  conjunctival  sac  to  be  washed  out  thoroughly. 
The  lotions  used  for  this  purpose  must  therefore  be  considerably  weaker 
than  drops,  of  which  only  a  small  quant  ity  is  allowed  to  go  into  the  con- 
junctival sac.  For  the  purpose  of  treating  an  inflamed  condition  of  the 
Lids,  for  instance,  a  mild  solution  of  borax  (borate  of  sodium)  or  of  bicar- 
bonate of  sodium  may  be  employed  by  dissolving  half  a  tea-spoonful, 
corresponding  to  about  30  grains,  of  the  drug  in  a  pint  of  water,  which 
should  have  nearly  the  same  temperature  as  the  body — say,  from  80° 
to  85°  F.    Liquor  plumbi  subacetatis  may  be  employed  tin-  the  same 
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purpose,  adding  about  4  drops  of  it  to  4  ounces  of  tepid  water.  If  the 
lotion  is  to  be  used  directly  to  the  conjunctiva  and  eyeball,  and  especially 
if  there  is  much  conjunctivitis  present,  the  temperature  should  be  con- 
siderably lower  than  that  of  the  body,  perhaps  from  55°  to  65°  F. 
One  of  the  most  popular  remedies  for  this  purpose  is  alum.  The 
variety  known  as  potash  alum  is  preferable  to  the  ordinary,  ammonia 
alum.  One  tea-spoonful,  corresponding  to  about  1  drachm,  is  to  be 
dissolved  in  a  pint  of  water  and  used  to  the  eye  three  or  four  times  a 
day.  Sugar  of  lead  may  be  employed  in  the  same  manner  by  adding 
only  half  a  tea-spoonful  of  it,  which  will  weigh  about  1  drachm,  to  a 
pint  of  water.  However,  the  use  of  this  remedy — in  fact,  of  all  col- 
lyria  containing  any  preparation  of  lead — should  not  be  encouraged, 
as  their  indiscriminate  use  may,  in  case  ulcerations  of  the  cornea  should 
be  present,  tend  to  serious  complications,  as  the  lead  may  become  depos- 
ited in  the  ulcer  and  cause  the  formation  of  dense  white  opacities 
of  the  cornea,  which,  if  centrally  located,  may  even  lead  to  blindness 
of  the  patient.  Another  popular  though  vulgar  application  to  the  eye, 
the  use  of  which  cannot  be  too  strongly  condemned,  is  warm  urine 
for  obstinate  catarrhal  inflammations  of  the  eye.  The  employment 
of  this  dangerous  fluid  is,  however,  quite  frequently  resorted  to  by 
ignorant  people,  and  gonorrheal  conjunctivitis,  and  not  unfrequently 
the  loss  of  an  eye,  has  followed  its  use.  Sulphate  of  zinc,  in  quantities 
enough  to  cover  the  point  of  a  knife — about  10  grains — to  a  pint  of 
water,  is  another  popular  eye-lotion ;  but  it  is  safer  to  use  all  prepara- 
tions of  zinc  in  solution,  which  can  be  dropped  into  the  conjunctival 
sac,  as  the  dose  can  be  regulated  much  better  in  this  way.  In  fact, 
the  use  of  eye-washes  of  this  kind  is  very  crude  and  unscientific, 
and  should  only  be  resorted  to  if  the  patient  cannot  have  the  drops 
applied  to  his  eyes  by  a  nurse  or  friend  or  if  he  cannot  do  it 
himself. 

Collyria  are  popularly  called  "  eye-drops :"  they  are  to  be  divided 
into  astringent,  anodyne  or  soothing,  stimulating,  and  caustic  or  irri- 
tating. Anything  of  a  fluid  nature  which  is  to  go  into  the  eye 
should,  in  the  first  place,  be  perfectly  clean  :  mechanical  and  especially 
fungoid  impurities  should  be  carefully  avoided.  The  first  object  is 
obtained  by  filtering  the  solutions  and  keeping  them  carefully  corked  ; 
the  second,  by  having  the  preparations  as  fresh  as  possible,  by  excluding 
the  air  and  the  spores  it  contains,  and  by  keeping  the  pipette  or  dropper 
which  is  brought  in  contact  with  the  fluid  as  clean  as  possible.  A 
dropper  which  is  known  in  the  drug  trade  as  Barnes'  eye-dropper  can- 
not be  too  highly  recommended  here,  because,  as  its  rubber  end  acts  as 
a  cork,  the  air  is  excluded,  and  as  the  glass  part  of  it  is  constantly 
inside  the  bottle  in  contact  with  the  fluid,  all  danger  of  impurities  is 
avoided.    It  is  likewise  important  for  the  comfort  of  the  patient  that 
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the  drops  should  not  be  too  cold.  It  must  not  be  forgotten  that 
many  chemicals  change  or  arc  decomposed  by  the  effects  of  light 
and  heat:  these  preparations  should  therefore  be  kept  in  a  dark  and 
cool  place,  but  may  be  heated,  especially  in  winter,  by  holding-  the 
bottle  containing  them  in  warm  water  for  a  short  time.  The  practice 
of  the  druggists  to  dispense  eye-drops  in  blue  bottles  is  of  great  value, 
as  it  excludes  the  dangerous  rays  of  light ;  but,  unfortunately,  it  is 
very  difficult  to  discover  any  sediment  or  other  impurities  which  may 
be  present  on  account  of  the  darkness  of  the  glass.  The  drops  are 
employed  by  raising  the  upper  lid,  or  better  by  drawing  down  the 
lower  lid :  the  method  is  immaterial  as  long  as  they  get  into  the  con- 
junctival sac  ;  but  it  is  well  to  be  careful  not  to  let  the  fluid  drop  on 
the  cornea,  as  this  increases  the  pain  which  most  eye-lotions  are  liable 
to  cause.  For  sensitive  patients  it  is  well  to  use  a  few  drops  of  a  weak 
solution  of  cocaine  to  the  eye  a  few  minutes  before  the  eye-drops  are 
employed,  as  this  will  prevent  all  pain.  Cocaine  should  never  be  added 
to  the  solutions,  as,  in  the  first  place,  it  is  likely  to  become  decomposed 
by  them,  and,  in  the  second  place,  the  pain  is  felt  almost  immediately 
as  soon  as  the  drops  are  used,  whereas  the  anodyne  effect  of  cocaine  is 
felt  only  in  five  minutes  after  its  use.  Exposure  to  bright  light  and  to 
heat,  as  well  as  rubbing  or  tight,  forcible  closing  of  the  lids,  should  be 
avoided,  as  it  increases  the  pain  and  irritation  caused  by  the  collyria. 

The  best  vehicle  to  be  used  for  making  collyria  is  distilled  water, 
which  should  be  as  fresh  as  possible,  as  even  distilled  water  may 
become  full  of  fungi  and  other  impurities  if  kept  for  any  length 
of  time.  If  distilled  water  cannot  be  obtained,  it  will  be  well  to  boil 
the  water  to  be  used.  Aromatic  waters,  such  as  rose,  camphor,  and 
fennel-water,  and  likewise  cherry-laurel  water,  which  is  very  soothing, 
have  been  used  a  good  deal  for  the  preparation  of  eye-lotions.  Rose- 
water  is  very  popular  in  all  cases  of  hyperemia  of  the  lids  and  iu 
the  milder  forms  of  conjunctivitis :  its  use  is,  however,  of  very  little 
value. 

Mucilage  of  acacia  or  quince-seeds  and  the  preparations  of  opium 
were  formerly  often  added  to  collyria,  but  they  are  not  much  used  at 
present. 

Astringent  collyria  owe  their  virtue  •  more  to  the  antiseptic  proper- 
ties of  the  drugs  which  they  contain  than  to  their  astringent  properties. 
These  lotions  should  never  be  used  so  strong  as  to  cause  much  pain  or 
irritation,  which  might  give  rise  to  infiltration  of  the  cornea,  and  thus 
cause  great  impairment  and  even  loss  of  sight.  The  mildest  of  all 
these  remedies  is  a  solution  of  boric  acid.  Although  comparatively  a 
new  preparation,  it  is  employed  a  great  deal.  Its  use  is  not  painful; 
nor  is  it  followed  by  any  unpleasant  complication,  but,  unfortunately, 
it  is  not  powerful  enough  to  subdue  the  severe  forms  of  inflam- 
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mations  of  the  conjunctiva,  it  being  more  of  an  aseptic  than  an 
antiseptic  preparation.  On  account  of  its  blandness  it  maybe  used 
in  all  mild  cases  of  conjunctivitis,  even  if  corneal  complications 
exist  or  if  severe  wounds  of  the  lids  or  eyeball  are  present  at 
the  same  time.  A  solution  of  10  grains  to  1  ounce  of  distilled 
water,  or  one  of  20  grains — which  is  a  concentrated  solution — may 
be  used,  applying  5  or  more  drops  several  times  a  day.  It  is  bene- 
ficial in  simple  hyperemia  of  the  conjunctiva,  in  the  milder  forms  of 
catarrhal  conjunctivitis,  in  phlyctenular  conjunctivitis  and  keratitis, 
and  in  some  forms  of  blepharadenitis. 

In  all  similar  cases  the  borate  of  sodium  may  be  used,  but  it  is  a 
more  powerful  astringent,  and  causes  a  sensation  of  gravel  in  the  eye ; 
it  is,  however,  not  painful.  It  may  be  employed  in  the  strength  of 
6  to  10  grains  per  ounce : 

~Bf.  Sodii  boratis,  gr.  iv  ; 

Aquae  lauro-cerasi,  §ss. — M. 
Sig.  Apply  one  to  two  drops  to  eye  three  times  a  day. 

Or, 

I$i.  Sodii  boratis,  gr.  x  ; 

Aquae  camphorae,  3j- — M. 

Sig.  Two  drops  in  eye  three  times  daily. 

The  bicarbonate  of  sodium  is  especially  useful  in  mild  forms  of 
conjunctivitis  accompanying  inflammation  of  the  edge  of  the  lid  : 

fy,.  Sodii  bicarbonatis,  gr.  iij  ; 

Aquae  rosae,  §ss. — M. 

Sig.  Two  drops  in  eye  three  times  daily. 

A  very  useful  addition  to  these  lotions  is  mucilage  of  quince-seed, 
which  is  made  by  agitating  a  few  kernels  with  an  ounce  of  water  and 
straining  it  through  linen : 

Sodii  boratis,  3ss ; 

Aquae  lauro-cerasi, 

Mucil.  cydonii,  da.  3ss ; 

Aqua?  destillatae,  §iij— M. 

Sig.  Apply  to  lids  and  conjunctiva  several  times  a  day. 

The  addition  of  glycerin  is  not  pleasant  to  the  eye.  As  it  favors 
and  increases  the  process  of  osmosis,  it  has  been  claimed  that  it  may 
affect  the  nutrition  of  the  lens,  and  it  is  used  therefore  in  the  treatment 
of  lenticular  opacities  or  incipient  cataract: 
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Ifs.  Acidi  borici,  gr.  x  ; 

Glycerini, 

Aquae  destillatae,  ad.  feii. — M. 

Sig.  Two  drops  in  eye  morning  and  evening,  and  rub  the  eyelids 
gently  with  the  hand  after  using  it. 

Cadmium  sulphate  is  quite  an  astringent,  and  is  supposed  to  have  a 
beneficial  effect  in  clearing  up  corneal  opacities,  especially  those  result- 
ing from  smaller  ulcers  of  the  cornea : 

Tfy.  Cadmii  sulphatis,  gr.  j  ; 

Aquae  destillatae,  3ss. — M. 

Sig.  Use  one  drop  in  eye  every  morning  and  evening. 

Alum  is  a  more  powerful  astringent  and  antiseptic  remedy  than  the 
last.  Its  application  is  sometimes  painful,  and  may  therefore  be  pre- 
ceded by  the  use  of  a  little  cocaine  : 

~Sf.  Aluminis,  gr.  v  ; 

Aquae  camphorae,  3j. — M. 

Sig.  One  drop  in  eye  three  times  a  day. 

It  is  especially  useful  in  the  later  stages  of  catarrhal  conjunctivitis  and 
in  the  mild  forms  of  granular  lids. 

The  preparations  of  zino  usually  employed  for  colly ria  are  the 
sulphate  and  the  acetate ;  the  white  oxide  is  employed  in  the  form  of 
ointments.  The  application  of  the  sulphate  is  very  old  and  popular, 
but  its  effect  is  almost  harsh  and  quite  painful — much  more  so  than 
that  of  the  acetate,  which  deserves  to  be  better  known  than  it  is  at 
present : 

ty.  Zinci  acetatis,  gr.  j 

Aquae  lauro-cerasi, 

Aquae  destillatae,  da.  sjiij. — M. 

Sig.  One  drop  in  eye  three  times  daily. 

1^5.  Zinci  sulphatis,  gr.  j  ; 

Aquae  rosae,  3j . — ]\  1 . 

Sig.  One  drop  morning  and  evening. 


Oi 


1^.  Zinci  sulphatis,  gr.  ij  ; 

Aquae  foenienli,  §iv. — M. 

Sin-.  Use  three  times  a  day  in  chronic  catarrhal  conjunctivitis. 

Formerly  these  collyria  were  much  more  complex,  mid  the  prepara- 
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tions  of  opium  were  frequently  used  as  anodynes  in  addition,  The 
wine  of  opium  and  a  tincture  of  opium  made  with  Spanish  saffron 
were  the  opiates  usually  employed  : 

Jfy.  Zinci  sulphatis,  gr«j; 

Vini  opii,  gtt.  xxv; 

Aquse  destillatse,  §j. 
Sig.  One  drop  in  eye  three  times  daily. 

* 

The  old  celebrated  collyrium  adstringens  luteum  of  Graefe  was 
made  as  follows : 

I$s.  Camphorse,  gr.  x  ; 

Alcoholis,  fgj ; 

Ammonii  chloridi,  gr.  xv  ; 

Zinci  sulphatis,  gr.  xxx  ; 

Croci  pulv.  hispanici,  gr.  ij  ; 

Aqute  destillatae,  fgv. 
Misce  et  filtra. 
Sig.  Use  one  drop  morning  and  evening. 

The  preparations  of  mercury,  especially  the  bichloride,  were  much 
used  empirically  long  before  their  antiseptic  power  was  understood. 
The  bichloride  is  now  used  chiefly  as  a  disinfecting  lotion  after  opera- 
tions and  in  severe  purulent  conjunctivitis ;  it  can  rarely  be  used  in 
stronger  solutions  than  1  part  to  5000  of  water,  but  occasionally  it 
may  be  increased  to  1  part  to  3000  of  water,  and  in  old  cases  of  tra- 
choma it  may  be  used  even  as  strong  as  1  part  in  250  or  500  parts  of 
water.  It  is  to  be  brushed  over  the  everted  lids  every  second  or  third 
day.  The  biniodide  of  mercury  may  be  employed  in  the  same  propor- 
tions; if,  however,  used  in  the  anterior  chamber,  it  must  be  much 
milder,  and  Panas'  solution  contains  1  part  of  the  biniodide  to  20,000 
parts  of  water:  it  must  be  previously  dissolved  in  a  few  drops  of 
alcohol  or  in  boiling  water. 

A  very  powerful  astringent  is  tannin.  Its  watery  solutions  are  dif- 
ficult to  keep  clear,  and  a  solution  of  it  in  glycerin  is  to  be  preferred  : 

3^.  Acidi  tannici,  gr.  x  ; 

Glycerini,  3ss. 
Sig.  To  be  applied  to  the  everted  lids  by  means  of  a  camel's-hair  brush 
every  one  or  two  days. 


This  remedy  is  very  useful  in  all  the  more  chronic  forms  of  conjuncti- 
vitis, especially  if  there  is  not  much  discharge  and  if  there  is  much 
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papillary  hypertrophy;  but  it  is  Likewise  very  useful  in  the  cicatricial 
stage  of  granular  lids,  especially  in  those  cases  which  are  accompanied 
by  pannus.  Tannin  should,  as  a  rule,  be  applied  by  the  physician,  who 
is  able  to  evert  the  upper  lid  and  regulate  the  application  according  to 
the  amount  of  reaction  produced  :  it  is,  however,  perfectly  safe  to  let 
the  patient  drop  a  little  of  it  into  the  conjunctival  sac  once  a  day; 
especially  is  this  the  case  in  the  chronic  forms  of  conjunctival  affec- 
tions. In  such  cases  the  amount  of  tannin  may  be  increased  to  10  per 
cent.,  or  40  grains  to  1  ounce  of  glycerin. 

One  of  the  most  powerful  antiseptic,  astringent,  and  stimulating 
remedies,  and  at  the  same  time  one  of  the  most  extensively  used,  is 
nitrate  of  silver.  This  is  the  lapis  infernalis  of  the  old  writers,  and  it 
may  be  inferred  from  this  name  that  its  use  is  not  only  very  old,  but 
also  painful.  Solutions  of  considerable  strength,  such  as  from  5  to  20 
grains  to  the  ounce,  are  used :  they  act  almost  as  an  escharotic,  and  by 
destroying  the  superficial  epithelial  cells  they  kill  at  the  same  time  all 
the  microbes  they  come  in  contact  with.  On  this  account  it  has  been 
used  in  the  eyes  of  new-born  children  for  the  purpose  of  destroying  all 
the  bacilli  which  might  have  entered  the  conjunctival  sac  during  the 
time  of  the  passage  'of  the  child's  head  through  the  vagina.  Crede's 
fluid,  which  is  usually  employed  for  this  purpose,  is — 

ty.  Argenti  nitratis,  gr.  x  ; 

Aquse  destillatse,  foj.  — M. 

Sig.  One  or  two  drops  to  be  applied  to  the  eye  by  allowing  them  to  fall 
from  a  small  glass  rod  directly  into  the  palpebral  fissure. 

The  slight  irritation  following  the  use  of  these  drops  may  be  allayed 
by  washing  the  eye  with  a  boric-acid  solution ;  as  a  rule,  however,  this 
will  pass  off  without  this.  The  stronger  solutions  of  this  drug  should 
not  be  used  in  the  onset  of  a  conjunctivitis,  but  as  soon  as  a  discharge 
shows  itself ;  and  the  more  profuse  the  discharge  the  stronger  should 
be  the  solution.  Nitrate  of  silver  should  be  used  by  the  physician  only, 
as  an  inconsiderate  use  might  lead  to  corneal  complications.  The  long- 
continued  employment  will  often  discolor  the  conjunctiva,  that  of  the 
eyeball  as  well  as  of  the  lids,  giving  it  a  bluish-black  appearance, 
which  is  not  only  deforming,  but  which  it  is  almost  impossible  to 
remove  (argyrosis).  The  usual  method  of  application  is  to  paint  the 
well-everted  lids  with  the  solution  by  means  of  a  camel's-hair  pen- 
cil; but  a  much  neater  way,  which  avoids  all  possible  contagion  in 
case  the  brush  should  have  been  used  on  another  patient,  and  which 
will  allow  us  to  regulate  the  amount  of  the  remedy,  is  to  employ  a 
small  pledget  of  absorbent  cotton  twisted  around  a  hard-rubber  probe 
or  a  small  stick  of  wood,  such  as  a  match,  for  instance.    As  the  pain 
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produced  by  this  remedy  is,  as  a  rule,  quite  sharp,  a  little  cocaine  solu- 
tion may  be  previously  applied.  In  case  there  is  an  abundant  discharge, 
which  is  apt  to  coagulate  as  it  comes  in  contact  with  the  nitrate  of 
silver  and  produces  a  very  rough  and  unpleasanl  feeling  in  title  eye,  it 
is  well  to  cleanse  the  entire  conjunctival  sac  with  a  mild  solution  of* 
table  salt,  about  hall' a  tea-spoonful  to  a  cup  of  water,  removing  in  this 
way  all  the  coagula  and  strings  of  mucus  from  the  eye.  A  weaker  solu- 
tion, containing  from  |  to  1  grain  of  nitrate  of  silver  to  1  ounce  of  dis- 
tilled water,  may  be  entrusted  to  the  patient,  of  which  1  or  2  drops  are 
to  be  instilled  into  the  eye  daily. 

Acetate  of  lead,  or  sugar  of  lead,  was  formerly  used  a  good  deal  with 
and  without  the  addition  of  opium.  As  the  remedy  may  cause,  how- 
ever, dense  opacities  of  the  cornea  when  ulcerations  are  present,  and 
which  it  is  not  always  easy  to  ascertain,  it  cannot  be  too  strongly 
condemned,  especially  as  we  have  an  abundance  of  more  harmless 
drugs  which  can  be  used  in  its  stead. 

Ammonia  was  employed  both  in  the  shape  of  the  chloride  and  the 
acetate.  Its  use  is  more  or  less  painful,  and  it  offers  no  special  advan- 
tages : 

Jfy.  Liq.  arnmonise  acetatis, 

Aquse  rosse,  da.  fij. — M. 

Sig.  Two  drops  in  eye  three  times  a  day  in  chronic  catarrhal  conjunc- 
tivitis. 

Iodine  has  been  employed  in  the  form  of  a  watery  solution  of  the 
iodide  of  potassium: 

Jfy.  Potass,  iodidi,  gr.  x; 

Aquse  destillatse,  f§j. — M. 

Sig.  One  drop  in  eye  morning  and  evening. 

It  has  been  used  to  clear  diffuse  opacities  of  the  cornea. 

Sulphate  of  copper  was  formerly,  and  is  even  now  frequently,  em- 
ployed in  collyria.  A  favorite  compound  was  the  aluminated  sul- 
phate of  copper,  or  lapis  divinus,  which  was  made  by  fusing  equal 
parts  of  sulphate  of  copper,  nitrate  of  potassium,  and  alum,  and  adding 
■fo  part  of  camphor.  The  use  of  all  the  preparations  of  copper  is  pain- 
ful and  disagreeable,  and  should  be  preceded  by  applying  a  little 
cocaine  to  the  eye : 

I$s.  Cupri  sulphat.,  gr.  j  ; 

A  qua)  lauro-cerasi,  f  Sss ; 

Aqua?  destillatEe,  f^j.— M. 
Sig.  Use  one  or  two  drops  in  eye  daily. 
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ty.  Cupri  aluminati, 
Aquse  destillatse, 
Y'mi  opii, 

Sig.  One  drop  in  eye  three  times  a  day. 

To  be  used  in  cases  of  chronic  granular  lids. 

Anodyne  collyria  are  very  little  used  at  present,  as  cocaine  has 
taken  their  place.  An  infusion  of  poppy-heads,  a  mild  watery  solu- 
tion of  opium,  the  diluted  wine  of  opium,  the  fluid  extract  of  witch- 
hazel,  and  cherry-laurel  water  can  be  employed  as  anodynes.  Atropine 
solution  is  a  powerful  anodyne  in  all  diseases  of  the  cornea  and  iris,  but, 
as  a  rule,  a  weak  solution  of  cocaine  will  prove  the  most  efficient  rem- 
edy that  can  be  employed,  its  use  being  at  the  same  time  more  harm- 
less than  that  of  the  other  remedies : 

I^i.  Cocain.  hydrochlorat.,  gr.  x  ; 

Aqua;  destillatee,  fgj.— M. 

Sig.  Use  one  drop  in  eye  every  half  hour  for  pain. 

Dry  applications  are  made  to  the  eye  for  various  purposes.  For 
phlyctenular  diseases  of  the  conjunctiva  or  cornea  dry  calomel  is 
dusted  into  the  eye,  either  in  its  pure  state  or  mixed  with  equal  parts 
of  sugar  :  this  was  formerly  well  known  as  the  dry  collyrium  of 
calomel.  Applications  of  this  kind  are  made  by  taking  up  a  little  of 
the  powder  by  means  of  a  small  brush  or  a  piece  of  absorbent  cotton 
twisted  around  a  probe  and  allowing  it  to  drop  into  the  eye  by  gently 
tapping  the  brush  or  probe  with  the  finger.  Calomel  should  not  be 
used  oftener  than  once  a  clay,  and  care  should  be  taken  to  guard 
against  the  internal  administration  of  all  preparations  containing 
iodine,  as  this  would  reach  eventually  the  tear-fluid  and  secretions  of 
the  conjunctiva,  and  change  the  calomel  powder  rapidly  into  the  bin- 
iodide  of  mercury — a  preparation  which  is  very  irritating  and  painful 
to  the  eye.  Nor  should  the  powder  be  applied  in  the  evening,  for  if 
it  should  remain  in  large  quantities  in  the  eye  during  the  entire  night 
it  would  be  changed  into  the  bichloride  of  mercury  by  the  tear-fluid, 
which  contains  more  or  less  chloride  of  sodium.  The  bichloride  would 
act  as  a  caustic,  and  might  cause  deep  burns  of  the  eye,  especially  in 
the  lower  cul-de-sac  of  the  conjunctiva. 

Alum  and  borax  are  rarely  used  in  the  shape  of  powder,  not  even 
in  a  diluted  state;  but  alum  and  sulphate  of  copper  are  frequently 
employed  in  the  crystalline  form.  Cones  of  this  kind  are  prepared 
either  by  smoothing  the  crystals  with  a  sharp  knife  or  by  rubbing 
them  with  a  little  water  against  a  sandstone — the  ordinary  grind" 
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stone,  for  instance — until  they  have  assumed  a  conical  shape  and  are 
very  smooth.  This  is  absolutely  necessary,  for  a  sharp  corner  of  the 
crystal  might  wound  the  conjunctiva  and  make  the  application  very 
painful  and  irritating.  The  aluminated  sulphate  of  copper  may  be 
used  in  the  same  form,  and  is  known  as  the  lapis-divinus  cone.  Even 
nitrate  of  silver  may  be  used  in  a  similar  way,  but,  as  it  is  very  caustic 
in  its  effects,  it  is,  as  a  rule,  fused  with  2,  3,  or  5  parts  of  nitrate  of 
potassium,  and  is  known  as  the  mitigated  nitrate-of-silver  cone,  or 
lapis  infernalis.  The  pure  nitrate-of-silver  stick  may  be  used  to 
destroy  very  large  proliferations  of  the  conjunctiva  which  have  too 
broad  a  base  to  remove  by  means  of  the  scissors,  or  to  check  haemor- 
rhage from  very  vascular  granulations.  The  mitigated  stick  acts  very- 
well  in  localized  granulations  or  in  very  profuse  granulations  and 
hypertrophies  of  the  papillary  layer  of  the  conjunctiva,  especially  if 
this  condition  is  accompanied  by  a  profuse  discharge  of  pus  or  niuco- 
pus.  It  is  well  to  neutralize  the  excess  of  the  remedy  by  washing  the 
cauterized  portion  of  the  lid,  especially  the  folds  of  transmission,  with  a 
solution  of  common  salt :  the  parts  should  also  be  cocainized  before  the 
application  is  made,  as  it  is  liable  to  cause  severe  and  lasting  pain. 
The  sulphate-of-copper  cone  is  used  very  extensively  for  granular 
lids,  and  the  aluminated  copper — which  is  really  a  mitigated  prepa- 
ration of  sulphate  of  copper — may  be  used  for  the  same  disease, 
especially  in  cases  of  old  trachoma  with  marked  cicatrization  of  the 
conjunctiva.  The  alum  stick  is  frequently  applied  for  the  milder 
forms  of  chronic  conjunctivitis.  Its  use  is  less  painful  than  that 
of  the  former  applications,  and  it  may  even  be  entrusted  to  the 
patient. 

Eye  spirits,  or  stimulating,  aromatic  applications,  are  made  by  dis- 
solving  essential  oils  in  refined  alcohol.  Camphor  and  other  remedies 
are  sometimes  added.  Their  use  is  stimulating  and  of  a  mild  counter- 
irritant  character.  They  are  employed  in  asthenopic  difficulties,  and 
they  are  likewise  very  useful  after  severe  inflammations  ;  but  they 
should  never  be  employed  as  long  as  there  is  any  active  inflammatory 
condition  of  the  conjunctiva  or  the  cornea.  They  should  be  applied 
externally  to  the  lids  and  surrounding  parts  of  the  eye,  but  care  should 
HeTa^elo^oTlo  let"  any  get  into  the  eye.  Only  fresh  and  the  best 
qualities  of  essential  oils  are  suitable  for  these  preparations  : 

1$*.  Spts.  lavendulse, 

Spts.  vini  gallici,  ad.  fSss  ; 

Spts.  camphorse,  f3j  ; 

Spts.  rosmarini,  l.siv. — M. 

Sig.  Apply  to  eyelids  frequently  during  the  day. 
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1^.  Olei  rosmarini,  gtt.  v  ; 

Olei  valeriani,  gtt.  iij  ; 

Camphorse,  gr.  v ; 

Alcoholis,  l'giij.— M. 
Sig.  Eye  spirits. 

Spts.  melissse,  flviij  ; 

Spts.  lavendulse,  f^iss  ; 
Spts.  < ■amphora?,  ; 

Spts.  aetheris  uitrosi,  f3j. — M. 
Sig.  Eye-spirits. 

3^.  Olei  lavendulse,  gtt.  x  ; 

Olei  rosmarini,  gtt.  xxx  ; 

Alcoholis,  fsvj. — M. 
Sig.  Apply  externally  to  eyes. 

Triturations  for  ophthalmic  purposes  are  prepared  by  triturating  Jr-il t*sr n.h*h 
the  drugs  with  a  small  quantity  of  sugar  of  milk  until  they  are  very 
finely  powdered,  and  mixing  this  again  with  a  sufficient  quantity  of 
finely-pulverized  acacia.  Triturations  have  the  advantages  that  they 
will  keep  for  any  length  of  time  in  a  dry  place  in  a  pill-box  or  in 
a  glass-stoppered  bottle,  that  the  close  of  the  remedy  can  be  more 
carefully  regulated,  and  that,  on  account  of  the  admixture  of  the  pul- 
verized acacia  it  will  stick  to  the  conjunctiva  until  the  preparation  is 
entirely  dissolved,  even  if  there  is  profuse  lachrymation,  which  would 
diminish  the  action  of  the  drugs  applied  in  solutions  by  washing  them 
out  of  the  eye  before  they  had  time  to  act  on  the  conjunctiva  or  cornea. 

On  account  of  the  great  stability  of  the  triturations,  this  form 
recommends  itself  especially  for  the  purpose  of  keeping  the  rarer 
and  less  frequently  employed  drugs — such  as  duboisine  and  hyoscine. 
However,  all  the  other  medicines  used  in  ophthalmic  practice  may 
be  kept  and  applied  in  this  form.  Triturations  containing  1  per  cent, 
of  the  active  principle  are  sufficient  forall  purposes :  they  can  especially 
be  recommended  for  the  use  of"  mydriatic  and  myotic  remedies. 

Gelatin  clinks,  saturated  with  remedies  usually  employed  in  ophthal- 
mic practice,  are  likewise  a  very  convenient  form  of  application.  They 
are  made  by  dissolving  the  drugs  in  a  little  water  and  mixing  the  solu- 
tion with  gelatin.  These  disks  contain  usually  each  to  roVo"  Part 
of  an  alkaloid,  and  arc  placed  in  the  conjunctival  sac  of  the  patient, 
where  they  dissolve  readily.  They  must  be  kept  in  a  dry  place  or 
they  will  liquefy. 

Eye-ointments  or  eye-salves  are  frequently  employed  for  the  purpose  l^|c  "6  -«-kX-" 
of  preventing  the  lids  from  sticking  together  by  keeping  their  free  ™^-*-«~** 
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margin  well  greased  or  lubricated,  or  for  conveying  certain  remedies  to 
the  lids  or  to  the  conjunctival  sac  in  conjunctival  or  corneal  diseases. 
The  vehicles  formerly  employed  were  lard,  mutton  suet,  simple  cerate, 
cold  cream,  or  the  glycerite  of  starch.  The  former,  however,  were 
liable  to  become  rancid  and  irritate  the  eye,  and  the  latter  to  become 
fluid.  Their  use  is,  however,  now  almost  entirely  superseded  by 
vaseline  (petrolatum).  There  are  two  varieties — the  ordinary  vase- 
line, which  is  of  a  very  light-yellow  color,  and  the  white  or  bleached 
vaseline,  sometimes  called  albolene.  The  ordinary  vaseline  is,  as 
a  rule,  a  very  pure  and  bland  article,  which  will  keep  unaltered 
for  any  length  of  time,  and  which  will  serve  as  a  vehicle  not 
only  for  the  ordinary  drugs  usually  employed  in  the  form  of  oint- 
ments, but  even  the  most  delicate  alkaloids  will  remain  unchanged 
if  mixed  with  vaseline  much  better  than  if  kept  in  watery  solu- 
tions. The  drugs  to  be  used  should  be  either  dissolved  or  triturated 
to  an  impalpable  powder  before  mixing  them  with  vaseline.  If  the 
salves  are  intended  to  lubricate  or  medicate  the  free  edge  of  the  lid, 
they  should  be  applied  by  means  of  the  finger,  rubbing  the  preparation 
gently  into  the  lashes  of  the  partly-closed  eyelids  ;  if  they  are  intended 
for  the  conjunctival  sac,  they  should  be  applied  by  means  of  a  probe 
or  smooth  stick.  The  lower  lid  is  to  be  everted  or  drawn  down  gently ; 
the  salve  is  then  placed  in  the  lower  cul-de-sac  of  the  conjunctiva,  and 
after  the  lid  is  allowed  to  close  the  probe  or  stick  is  withdrawn  and  the 
salve  is  left  in  the  eye.  A  little  gentle  rubbing  will  now  spread  it  over 
the  entire  eyeball  and  inner  surfaces  of  the  lid.  Some  remedies  can 
be  employed  in  this  form  in  much  stronger  proportions  than  if  used 
in  watery  solutions. 

Salves  may  also  be  employed  to  convey  irritating  remedies  to  the 
neighboring  parts  of  the  eye  for  the  purpose  of  causing  counter- 
irritation  or  for  a  diseased  condition  of  the  lids.  Great  care  should 
in  these  cases  be  exercised  against  letting  any  of  the  ointment  get  into 
the  eye  or  touching  the  conjunctiva  with  the  finger,  as  this  would  be 
very  painful  and  might  lead  to  serious  consequences,  and  affect  even 
the  sight  of  the  patient  to  a  dangerous  degree. 

Another  class  of  salves  are  applied  to  the  surrounding  parts  of  the 
eye  for  the  purpose  of  affecting  that  organ  through  the  general  circu- 
latory system.  However,  this  mode  of  application  is  less  frequently 
resorted  to  now  than  formerly  ;  and  deservedly  so,  as  we  may  affect 
the  eye,  as  well  as  the  general  system,  by  means  of  hypodermic  injec- 
tions much  more  effectually. 

Vehicles  similar  to  fat  for  ophthalmic  application-  are  sweet  oil 
and  castor  oil.  The  (hick,  sticky  condition  of  the  latter  makes  it  a 
very  desirable  preparation  in  those  cases  where  the  opposing  conjunc- 
tiva of  both  the  lids  and  the  eyeball  is  in  highly  inflammatory  con- 
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dition,  or  when  these  parts  lying  in  apposition  have  been  denuded  of 
their  epithelial  lining,  and  especially  if  the  parts  have  been  burnt  by 
alkalies  or  by  strong  mineral  acids  or  by  ohrysophanic  or  carbolic  acid. 
It  is  necessary  that  in  such  cases  the  applications  should  be  made  very 
frequently  during  the  day  and  night.  It  is  very  convenient  to  dissolve 
in  the  oil  at  the  same  time  such  chemicals  as  may  have  a  beneficial 
effect  on  the  eye : 

ly.  Atropine,  gr.  j  ; 

Olei  ricini,  fej  — M. 

Sig.  Apply  one  or  two  drops  to  eye  every  hour. 

In  order  to  preserve  the  sticky  nature  of  the  oil,  the  sulphate  of 
atropine,  which  would  have  to  be  dissolved  in  water,  and  which  if 
mixed  with  the  oil  would  make  an  emulsion  of  it,  cannot  be  employed. 
It  is  better  to  dissolve  the  pure  alkaloid  in  a  few  drops  of  alcohol, 
which,  after  being  mixed  with  the  oil,  can  be  easily  removed  by 
heating  the  solution  gently  :  in  this  way  a  perfectly  clear  oily  solution 
is  obtained.  Sweet  oil  may  be  dropped  into  the  eye  very  freely  after 
burns  by  lime  or  any  other  alkali,  as  it  neutralizes  the  alkali  and 
acts  beneficially  on  the  cornea  and  conjunctiva  at  the  same  time. 

Ointments  to  be  applied  to  the  edge  of  the  lid  to  prevent  their 
gluing  together  in  the  morning  are  especially  useful  in  all  catarrhal 
affections,  and  even  in  the  severer  forms  of  conjunctivitis,  and  in  gran- 
ular lids.  The  blandest  and  simplest  preparations  are  to  be  preferred 
for  this  purpose.  The  simple  cerate  of  the  Pharmacopoeia  or  vaseline 
will  answer  very  well  for  this  purpose,  or  a  mild  boric-acid  ointment 
may  be  used : 

1^.  Acidi  borici,  gr.  xv  ; 

Petrolati,  3iij. — M. 
Ft.  ungt. 

Sig.  Apply  to  edge  of  lids  at  bed-time. 

If  the  salve  is  intended  for  an  inflammation  of  the  lids,  such  as 
blepharitis  ciliaris  or  eczema,  the  parts  to  be  anointed  should  be  care- 
fully cleaned  and  dried,  so  that  the  salve  will  not  only  come  in  contact 
with  the  diseased  parts,  but  will  likewise  adhere  to  them.  The  most 
important  remedies  used  for  this  purpose  arc  the  different  preparations 
of  mercury  and  the  oxide  of  zinc.    For  simple  blepharitis  use — 

Tfy.  Hydrarg.  oxid.  rubri,  gr.  x ; 

Unguenti,  5ss. — M. 
Ft.  ungt. 

Sig.  Apply  to  edge  of  lid  at  bed-time. 
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Thcj^oJjo^iA^jQmovQA  the  next  morning  by  washing  the  lids 
withjeasllte"  or  better  with  "tar,  soap.'    During  the  day  the  greasy  con"^* 

cfifion'oi'  the  lids  is  rather  objectionable,  and  one  application  a  day  

just  before  retiring,  for  instance — will  be  sufficient: 

Jfy.  Hydrarg.  ammoniati,  gr.  xx; 

Pulv.  camphorse,  gr.  x  ; 

Unguenti,  gss. — M. 

Ft.  ungt, 
Sig.  Apply  at  night. 

Or, 

1^.  Zinci  oxidum,  gr.  xx  ; 

Adipis  benzoinat.,  giij. — M. 

Ft.  ungt. 
Sig.  Apply  at  bed-time. 

1^.  Liq.  plumbi.  subacet.,  gtt.  x  ; 

Ungt.  aquae  rosse,  siij. — M. 

Ft.  ungt. 

Sig.  To  be  used  for  the  more  chronic  forms  of  blepharitis  mar- 
ginalis. 

i^.  Hydrarg.  oxidi  rubri,  gr.  x; 

Morphinse  sulph.,  gr.  iij  ; 

Unguenti,  3iij. — M. 

Ft.  ungt. 

Sig.  To  be  applied  twice  a  day  for  eczema. 

These  salves  have  been  selected  as  being  the  simplest  and  most  effi- 
cient for  their  purpose.  In  applications  to  the  integument  of  the  lids 
it  is  better  to  use  a  vehicle  of  more  consistency  than  vaseline,  which 
is  liable  to  run  down  the  cheeks  and  make  the  surrounding  parts 
greasy. 

For  ointments_to_be_ applied  to  the  conjunctival  sac  vaseline  should 
be  used  exclusively.  For  phlyctenular  conjunctivitis  and  keratitis,  and 
also  for  maculse  of  the  cornea,  use  the  following  preparation  : 

Py.  Hydrarg.  oxidi  flavi,  gr.  j ; 

Petrolati,  3iss. — M. 
Ft.  ungt. 
Sig.  Apply  to  eye  once  a  day. 


This  salvo  may  I"'  increased  in  strength,  but,  as  a  rule,  it  will  be 
better  borne  if  very  weak  : 
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fy.  Acidi  borici,  gr.  xxx  ; 

Petrolati,  5ss. — M. 
Ft.  ungt. 

Sig.  Apply  to  eye  every  two  or  three  hours. 

*  In  very  severe  cases  of  conjunctivitis  this  salve  may  be  used  every 
half  hour  night  and  day  : 

Hydrarg.  oxidi  flavi,  gr.  v ; 

Ungt.  amyli  glycer.,  |ss. — M. 

Ft.  ungt. 

Sig.  Apply  to  eye  every  morning  for  ulcers  of  cornea. 

For  ointments  to  be  used  in  the  conjunctival_sac  and  for  the  cornea 
it  is  al\vays~15referable  to  use  the  yellow  oxide  of  mercury,  madeby 
precipitation.  For  affections  of  the  lids  the  red  oxide  is  preferable,  but  ' 
care  must  be  taken  to  triturate  the  crystals  very  carefully,  lest  they 
irritate. 

Ointments  containing  the  extract  of  belladonna,  sometimes  mixed 
with  mercurial  salve,  were  formerly  applied  to  the  brows  and  temples 
in  very  severe  cases  of  iritis,  especially  the  syphilitic  variety.  How- 
ever, at  present  atropine  instillations  and  oleate  of  mercury  exter- 
nally are  usually  resorted  to : 

1^.  Ext.  bellad.  aq.,  gr.  xv  ; 

Ext.  opii  aq.,  gr.  v  ; 

Unguenti,  3ij. — M. 

Ft.  ungt. 

Sig.  Apply  to  brow  of  affected  eye  two  or  three  times  a  day. 

1^.  Ungt.  hydrarg.  ciner., 

Ungt.  belladonna;,  ad.  3ij. 

Sig.  Apply  a  little  to  temporal  region  of  affected  eye  three  times  a  day. 

1^.  Oleati  hydrarg.,  20  per  cent.,  ^ij. 
Sig.  Apply  to  temporal  region  by  means  of  a  brush  three  times  a  day. 

Counter-irritants. — Remedies  of  this  class  were  at  one  time  much  in  Gxrw*vG\r-. 
vogue,  and  are  even  now  quite  popular  with  some  physicians.    They  " 
were  applied  to  the  temporal  region  and  behind  the  ear.   Blisters,  espe- 
cially the  perpetual  variety,  or  the  cantharidal  collodion,  arc  much  used, 
usually  behind  the  car. 

Ointments  to  act  as  counter-irritants  usually  contain  such  remedies 
as  veratrine  or  aconitine  : 
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Jfy.  Veratrini,  gr,  x  • 

Unguenti,  siij . — M. 

Ft.  ungt. 

Sig.  Apply  to  temporal  region  for  neuralgic  pains  three  times  a  day. 

1^}.  Aconitinse,  gr.  x ;  * 

Unguenti,  M. 
Ft,  ungt, 
Sig.  Apply  externally. 

fy.  Menthol.,  3j  ; 

Unguenti,  3iij.— M. 

Ft.  ungt. 
Sig.  To  be  used  for  headache. 

1^.  Acid,  chrysophanici,  gr.  x  ; 

Unguenti,  gij. 
Sig.  Apply  to  lids  for  psoriasis ;  use  with  great  care. 

These  remedies  are  very  useful  in  intense  neuralgic  troubles,  but 
great  care  should  be  taken  not  to  let  them  get  into  the  eye,  as  they  not 
only  cause  intense  pain  when  brought  in  contact  with  the  conjunctiva, 
but  they  are  liable  to  set  up  a  very  severe  form  ot  conjunctivitis  and 
keratitis.  In  case  of  such  an  accident  oil  should  be  dropped  into  the 
eye  freely. 

Menthol  has  been  used  extensively  in  temporal  headaches  and  supra- 
orbital pains.  It  is  usually  employed  in  the  shape  of  pencils  or  cones, 
made  by  mixing  the  menthol  with  paraffin  or  wax.  The  oil  of  pepper- 
mint may  be  used  in  its  place,  either  pure  or  dissolved  in  alcohol.  The 
oil  of  mustard-seed  has  been  employed  very  extensively  and  in  a  similar 
manner ;  it  is,  however,  much  more  powerful  than  the  former,  and  should 
therefore  be  used  only  in  a  diluted  state.  Mustard  plasters  are  not  to  be 
recommended  in  this  region,  but  vapors  of  chloroform  act  very  nicely  at 
times.  A  wide-mouthed  bottle  is  half  filled  with  cotton,  and  a  little 
chloroform  is  poured  on  this.  The  mouth  of  the  bottle  is  now  held 
tightly  over  the  seat  of  the  pain,  and  kept  here  for  some  time  until  the 
pain  is  relieved. 

Antisepsis  in  ophthalmology  is  of  the  utmost  importance  in  regard 
to  operative  interference,  but  it  must  not  be  forgotten  that  the  eye  is 
constantly  bathed  or  washed  by  an  aseptic  tear-fluid,  which  will  render 
a  great  many  of  the  less-powerful  bacilli  harmless.  The  greatest  danger 
lies  in  the  entrance  of  microbes  into  the  interior  of  the  eyeball,  and  the 
minutest  care  should  therefore  be  exercised  to  have  all  the  instruments 
which  are  introduced  into  the  eye  itself  scrupulously  clean,  to  disinllvi 
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them  very  carefully,  and,  if  possible,  destroy  all  germs  which  may 
cling  to  them,  by  keeping  such  instruments  in  an  antiseptic  fluid,  or 
after  cleaning  them  thoroughly  in  aseptic  solutions  heat  them  in  the 
flame  of  an  alcohol  lamp  shortly  before  using  them  as  far  as  this  is 
possible  without  destroying  their  cutting  power. 

If  carbolic  acid  is  used  for  the  disinfection  of  eye  instruments,  it 
should  not  be  stronger  than  a  5  per  cent,  solution,  and  even  this  would 
affect  the  cutting  edge  of  the  knife,  and  should  therefore  be  employed 
exclusively  for  non-cutting  instruments,  such  as  specula,  fixation  for- 
ceps, strabismus  hooks,  etc.  These  instruments  should  be  kept  in  the 
carbolic-acid  solution  for  ten  minutes  at  least,  and  then  cleaned  and 
dried  and  immersed  in  absolute  alcohol  just  before  they  are  used. 
They  can  likewise  be  disinfected  by  the  dry  heat  of  an  alcohol  flame 
or  by  immersing  them  in  boiling  water  for  a  little  while.  Knives  and 
scissors  may  be  prepared  for  an  operation  by  cleansing  them  thoroughly 
in  a  boric-acid  solution  and  keeping  them  in  absolute  alcohol  up  to 
the  time  they  are  to  be  used  :  they  should  be  entirely  free  of  all 
stains,  especially  rust  stains,  and  they  should  be  perfectly  sharp,  so 
as  to  avoid  all  tearing  and  bruising  of  the  tissues  they  are  to  be  used 
upon,  as  a  clean-cut  wound  heals  more  rapidly,  and  is  therefore  less 
liable  to  become  infected,  than  an  irregular  and  partly  bruised  one. 

An  antiseptic  spray  is  seldom  used  in  ophthalmic  surgery,  but  it  is 
necessary  to  clean  and  disinfect  the  surrounding  parts,  the  lids,  eye- 
lashes, and  even  the  brows,  of  the  patient,  as  germs  might  find  their 
way  into  the  eye  from  these  parts  during  the  manipulations  accompany- 
ing the  operation.  For  this  purpose  a  weak  solution  of  corrosive  subli- 
mate or  one  of  boric  acid  or  diluted  alcohol  mav  be  used. 

if 

Water  made  aseptic  by  boiling  will  in  most  cases  be  sufficient  to 
keep  the  instruments  in  during  the  operation,  and  it  may  likewise  be 
used  for  cleansing  the  eye. 

On  account  of  the  irritating  properties  of  many  of  our  most  power- 
ful antiseptics  their  direct  use  to  the  eye  is  limited.  Into  the  interior 
of  the  eye,  especially  the  anterior  chamber,  only  Panas'  solution  of  the 
biniodide  of  mercury  (1  :  20,000)  or  the  aseptic  solution  of  boric  acid 
can  be  employed  with  safety.  As  a  rule,  an  antiseptic  is  rarely  re- 
quired for  the  anterior  chamber,  as  the  entrance  of  microbes,  if  the 
usual  precautions  are  not  neglected  during  the  performance  of  an  ope- 
ration, is  something  very  unusual,  and  an  aseptic  fluid  is  all  that  is 
necessary  to  remove  blood  or  portions  of  the  iris  and  lens  from  this 
chamber.  The  conjunctival  sac  is  also  quite  sensitive,  especially  when 
in  an  irritated  or  inflamed  condition,  so  that  only  few  remedies  with 
antiseptic  properties  can  be  used.  Even  in  severer  injuries,  when  the 
eyeball  itself  has  been  wounded  extensively  or  w  hen  the  entrance  of  an 
infectious  foreign  body  makes  it  necessary  to  use  the  most  powerful 
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disinfectants,  these  may  have  to  be  used,  principally  on  account  of 
their  irritating  action,  in  such  a  diluted  condition  that  they  become 
more  aseptic  solutions  than  actual  disinfectants,  and  therefore  of  not 
much  more  practical  value  than  the  aseptic  boric-acid  solution.  The 
bichloride-of-mercury  solution,  for  instance,  will  have  to  be  made  \ 
weak  (1  : 10,000)  in  order  not  to  be  irritating,  although  in  suspicious 
eases — for  instance,  where  there  is  danger  of  infection  from  an  old  blen- 
norrhoeic  inflammation  of  the  tear-sac— a  stronger  solution  (1  :  5000  or 
even  1  :  3000)  may  have  to  be  used  ;  but  the  latter  cannot  be  employed 
as  freely  or  as  long  as  the  weaker  ones  without  giving  rise  to  great 
irritation,  and  even  inflammation,  of  the  conjunctiva. 

Much  stronger  corrosive-sublimate  solutions,  or  even  more  irri- 
tating antiseptics,  such  as  carbolic  acid  or  nitrate  of  silver,  may  be 
used  locally — for  instance,  to  ulcerations  of  the  cornea;  but  for  gen- 
eral use  much  milder  and  less  irritating  substances  are  preferable. 
Boric  acid,  although  not  exactly  an  antiseptic,  is  more  frequently 
employed  than  any  other  remedy,  usually  in  the  form  of  a  saturated 
solution,  which  is  in  the  proportion  of  1  :  25,  or  20  grains  to  1  ounce 
of  water.  A  more  concentrated  preparation  is  the  ointment  of  boric 
acid,  in  which  1  part  to  8  parts  of  vaseline  may  be  used.  This  mode 
of  application  has  great  advantages  in  cases  of  infectious  inflammations 
where  it  is  desirable  not  only  to  have  the  remedy  in  a  concentrated 
form,  but  to  have  it  remain  in  contact  with  the  inflamed  parts  as  long 
as  possible.  In  such  cases  the  salve  may  be  applied  as  often  as  every 
half  hour  or  every  hour.  It  has  the  additional  advantage  that  it  pre- 
vents the  lids  from  sticking  together,  which  would  mean  retention  of 
the  secretion,  combined  with  the  danger  of  more  infection  and  great 
irritation  by  the  pent-up  discharge,  which,  acting  as  a  foreign  body, 
will  cause  more  pain  and  pressure,  and  consequently  greater  danger  to  the 
cornea.  The  retained  secretion  will  sometimes  become  a  source  of  great 
danger  to  the  attending  physician  or  nurse.  At  the  time  such  an  eye 
is  forcibly  opened  the  secretion  is  liable  to  squirt  out  with  considerable 
force,  and  may  even  be  thrown  into  the  eyes  of  the  attendants.  It  is 
therefore  advisable  for  the  nurses  having  charge  of  such  patients  to 
wear  hvrge  coquille  spectacles  for  protection,  although  this  danger  of 
contagion  is  of  course  not  so  great  when  the  boric-acid  ointment  is 
used  on  the  patient's  eyes. 

Most  of  the  collyria  employed  in  ophthalmic  practice  have  antiseptic 
properties,  but  they  are  not  classed  among  the  antiseptics  proper.  For 
instance,  nitrate  of  silver,  alum,  and  sulphate  of  copper  are  powerful 
disinfectants,  but  they  are  rarely  used  as  such.  As  before  men- 
tioned, the  bichloride  and  the  biniodide  of  mercury  are  the  mosi 
powerful  and  valuable  antiseptics,  and  are  used  extensively  in 
spite  of  their  somewhat  irritating  qualities.    The  strength  of  these 
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solutions  varies  according  to  the  object  in  view.  In  order  to  disinfecl 
sloughs  and  ulcerations  of  the  cornea  the  bichloride  may  be  used  in  the 
strength  of  1  :  3000.  For  unclean  wounds  with  a  slight  amount  of 
marginal  infiltration  1  part  of  bichloride  to  5000  parts  of  water  is 
needed.  However,  in  inflammations  of  the  conjunctiva,  even  those 
due  to  the  action  of  the  gonococcus,  and  in  all  similar  cases  where  an 
abundant  discharge  and  threatened  invasion  of  the  corneal  tissue 
demands  prompt  and  energetic  cleansing  and  disinfecting  of  the 
conjunctival-  sac,  it  is  not  safe  to  make  the  solution  ofJjie_coiTosive 
sublimate  stronger  than  1  to  8000^0^ possibly  1  -AOfiOO,  parts  of 
water.  The  biniodide  of  mercury  is  only  employed  in  making  Panas' 
fluid  for  injection  into  the  anterior  chamber  of  the  eye,  in  the  propor- 
tion of  1  :  20,000. 

Pyoktanin  is  one  of  the  aniline  dyes :  it  is  used  in  varying  strength 
of  5  to  20  per  cent,  solutions,  and  is  employed  especially  for  the  disin- 
fection of  corneal  ulcers.    Its  use  is,  however,  limited. 

Chlorine  gas  dissolved  in  water  is  known  as  the  aqua  chlori :  it 
is,  if  fresh,  a  powerful  and  yet  only  slightly  irritating  antiseptic,  and 
has  been  used  for  this  purpose  in  purulent  diseases  of  the  conjunc- 
tiva and  cornea  quite  extensively  and  for  many  years,  since  A.  Von 
Graefe  recommended  it  for  this  purpose.  It  is  to  be  diluted  with 
2  or  3  parts  of  distilled  water  just  before  it  is  used,  and  should  be 
kept  in  a  cool  and  dark  place.  It  may  be  employed  quite  freely  by 
means  of  a  little  syringe — of  course  the  more  freely  the  weaker  the 
solution.  The  greatest  difficulty  is  to  obtain  it  perfectly  fresh  :  it  is 
decomposed  so  rapidly  that  the  preparation  kept  by  the  druggists,  no 
matter  how  carefully  it  is  preserved,  is,  as  a  rule,  perfectly  useless  on 
this  account ;  and  not  every  druggist  has  the  apparatus  necessary  to 
make  it  at  short  notice.  It  is  therefore  advisable  to  use  in  its  place 
the  chlorinated  soda,  known  as  Labarraque's  solution,  which  is  to  be 
diluted  with  5  parts  of  water. 

The  peroxide  of  hydrogen  is  a  similar  preparation  :  its  efficacy 
depends  entirely  upon  its  freshness.  Only  recently  recommended  as 
an  antiseptic  and  disinfectant  preparation,  it  has  gained  rapidly  the 
reputation  of  being  perhaps  the  most  reliable  drug  of  its  kind.  It 
is  usually  kept  in  a  20  per  cent,  solution,  and  may  be  diluted  with 
several  parts  of  water  for  application  to  the  conjunctiva.  A  prepara- 
tion made  by  Marchand  is,  as  a  rule,  a  stable  and  reliable  germicide. 

Resorcin  has  been  very  little  used  in  ophthalmic  practice:  it  may 
be  employed  in  solutions  containing  from  2  to  5  per  cent,  or  it  may  be 
mixed  with  vaseline. 

Permanganate  of  potassium  is  known  as  a  powerful  germicide: 
however,  it  is  den  imposed  so  rapidly  by  contact  with  organic  sub- 
Stances  that  it  is  more  of  a  disinfectant,    For  the  eye  it  should  not  be 
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employed  stronger  than  in  \  per  cent,  solutions,  which,  however,  may 
be  used  <>uiu>  lively,  especially  if  there  is  an  abundance  of  Becretion. 

Iodoform  is  used  in  certain  diseases  of  the  eye,  sneh  a-  diphtheritic 
and  phlyctenular  conjunctivitis,  and  also  in  wounds  and  ulcers  of  the 
cornea.  The  preparation  should  always  be  very  finely  pulverized  if 
applied  to  the  eye.  Its  germicidal  power  is,  however,  doubtful,  and  its 
use  is  very  limited.  For  localized  foci  of  infectious  matter,  such  as 
ulcerations,  especially  those  of  the  cornea,  or  in  impure  and  infiltrated 
margins  of  corneal  wounds,  the  use  of  the  actual  or  the  electro-cautery 
cannot  be  too  highly  recommended. 

Leeches  in  ophthalmic  surgery  are  serviceable  in  acute  inflamma- 
tions of  the  iris,  the  ciliary  body,  and  the  cornea,  especially  in  rapidly- 
developing  ulceration  of  the  latter.  In  iritis,  as  well  as  in  cyclitis,  they 
are  indicated  if  the  severe  pain  accompanying  these  diseases  cannot  be 
relieved  by  the  free  use  of  atropine,  and  especially  if  the  eye  remains 
extremely  sensitive  to  the  touch  after  the  atropine  has  been  applied. 
The  leeches,  of  which,  as  a  rule,  two  or  three  are  sufficient  at  a  time, 
should  never  be  placed  to  the  lids  nor  very  close  to  them,  as  their  bites 
in  this  locality  are  liable  to  be  followed  by  diffuse  infiltration  of  the 
parts,  and  may  even  give  rise  to  erysipelas ;  but  the  principal  reason 
for  not  placing  them  there  is  the  fact  that  they  would  be  of  little  ser- 
vice in  checking  the  inflammation.  They  should  be  placed  on  the  tem- 
poral region,  a  little  above  the  tragus  of  the  ear.  They  should  never 
be  forcibly  detached,  as  their  teeth  are  then  liable  to  remain  in  the 
wound  and  cause  suppuration  or  marked  irritation  :  they  should  be 
allowed  to  drop  off  of  their  own  accord,  and  by  the  application  of 
hot  wet  towels  the  continuation  of  the  flow  of  blood  should  be 
encouraged.  In  order  to  check  the  bleeding  at  any  time,  it  suffices 
generally  to  press  the  finger  on  the  leech-bite  for  a  few  minutes  or  to 
apply  a  little  creasote  or  styptic  cotton  to  it :  if  all  these  means  fail, 
use  a  fine  point  of  nitrate  of  silver.  The  artificial  leech,  or  heurteloup, 
consists  of  a  cutting  instrument  and  a  cylinder  for  suction  and  the 
reception  of  the  blood.  In  this  manner  the  blood  can  be  drawn  very 
rapidly,  and,  as  the  peripheral  vessels  are  more  or  less  compressed  by 
the  cylinder,  the  blood  is  drawn  from  the  deeper  parts ;  the  instrument 
is  therefore  supposed  to  be  of  special  service  in  deep-seated  inflamma- 
tions— in  choroiditis,  for  instance.  It  should  be  applied  to  the  lower 
temporal  region  between  the  outer  canthus  and  the  tragus. 

In  using  leeches  in  the  neighborhood  of  the  ear  precautions  should 
always  be  taken  not  to  allow  them  to  crawl  into  the  ear  and  perhaps 
injure  the  drumhead  ;  this  can  be  easily  prevented  by  putting  some 
cotton  into  the  ear  before  they  are  applied. 

Scarification  may  have  to  be  resorted  to  in  severe  cases  of  con- 
junctivitis when  there  is  an  intensely  engorged  condition  of  the  con- 
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junctival  vessel  which  threatens  to  interfere  with  the  nutrition  of  the 
cornea  on  account  of  its  pressure  upon  this  organ.  Slight  and  super- 
ficial incisions  are  made  to  the  everted  conjunctiva,  usually  of  the  lid, 
by  means  of  a  lancet  or  sharp  scalpel.  Bleeding  may  be  encouraged 
by  means  of  the  application  of  warm  water. 

( <ups  arc  usually  employed  in  the  form  of  dry  cups  to  the  temporal 
region  or  to  the  back  of  the  neck.  In  place  of  the  glasses  usually 
employed  for  this  purpose,  a  soft-rubber  cup,  which  is  applied  simply 
by  compressing  it  and  placing  it  agaiust  the  temples,  is  highly  recom- 
mended. 

Sprays  and  Douches. — The  use  of  an  atomizer  for  the  production 
of  a  spray  is  of  recent  date  in  ophthalmic  practice.  Sprays  are  espe- 
cially indicated  in  mild  forms  of  conjunctivitis  and  blepharitis.  The 
solutions  used  in  the  atomizer  must  be  very  mild  and  bland.  The 
borate  and  the  bicarbonate  of  sodium  are  employed  in  the  strength 
of  1  to  2  grains  of  the  drug  to  1  ouuee  of  water.  A  spray  of  the  u 
fluid  extract  of  hamamelis,  or  witch-hazel,  is  useful  for  the  hot  and  j 
itchy  sensation  brought  on  by  long-continued  use  of  the  eyes,  especially 
in  an  overheated  or  smoky  atmosphere,  and  a  spray  of  weak  cocaine 
solution  acts  like  a  charm  in  allaying  the  intolerable  itching  and  intense 
photophobia  of  hay  fever  : 


I^j.  Cocainse  hydrochlor.,  gr.  v  ; 

Aquse  destillatse,  lij. 
Sig.  Use  in  atomizer  three  or  four  times  daily,  or  as  occasion  demands. 

Douches  are  intended  to  exert  a  tonic  and  stimulating  effect  upon  #W 
the  eye,  and  are  of  great  service  in  relieving  some  of  the  asthenopic 
symptoms  which  follow  the  continued  use  of  the  eye  if  the  state  of 
the  patient's  health  is  feeble  or  if  the  eyes  are  overtaxed  by  using 
them  much  in  artificial  light,  especially  if  the  work  is  done  so  close 
to  the  light  that  the  heat  of  the  flame  affects  the  eye.    If  the  use 
of  proper  glasses,  when  they  are  needed,  does  not  relieve  the  asthe- 
nopia entirely,  the  douche  will  sometimes  act  very  beneficially.  It 
consists  in  the  forcible  application  of  a  stream  of  water,  or  better 
of  several  small  streams,  to  the  closed  eyelids.    A  perforated  end- 
piece  is  attached  to  a  vessel  containing  cold  or  hot  water  by  means  of 
a  rubber  tube;  the  vessel  is  then  raised  to  a  sufficient  height  to  cause 
the  stream  of  water  flowing  through  the  perforations  of  the  end-piece 
to  strike  the  eye  with  some  force  :  where  there  is  flowing  water  the 
tube  may  be  connected  with  the  faucet  and  the  force  of  the  flow 
of  the  water  may  be  regulated  by  pressure  excited  upon  the  rub- 
ber tubing  by  means  of  the  fingers.    Tn  asthenopic  troubles  the  cold 
stream  is  more  agreeable,  but  for  keratitis  or  iritis  the  hot  douche  is 
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needed.  The  temperature  of  the  water,  if  used  in  this  way,  may  be 
very  high,  and  in  these  diseases,  if  they  are  accompanied  by  much 
and  intense  pain,  the  water  may  have  a  temperature  of  150°  F. 
In  using  the  douche  the  patient's  clothing  should  be  protected  bv 
means  of  towels  fastened  around  his  neck.  A  vapor  douche  may  be 
prepared  by  pouring  a  steaming  hot,  aromatic  infusion — of  the  German 
chamomile,  for  instance — into  a  basin.  While  the  patient  holds  hie  head 
over  the  basin  a  cloth  is  thrown  over  both  head  and  basin.  The  e\  < 
may  thus  be  brought  in  contact  with  the  steam  of  the  infusion,  con- 
taining some  of  the  essential  oil  of  the  plant,  for  live  or  ten  minutes  at 
a  time. 

Massage  has  been  recently  employed  in  ophthalmology  for  tin-  pur- 
fXjMM5U  pose  of  assisting  in  the  clearing  up  of  corneal  opacities,  for  the  cure  of 
incipient  cataract,  for  the  maturing  of  immature  cataracts,  and  for  the 
relief  of  asthenopia  and  some  chronic  diseases  of  the  eye.  In  order  to 
practise  massage  properly  the  hand  of  the  operator  should  rest  against 
the  temples  of  the  patient,  and  the  thumb  should  be  used  to  perform  a 
gentle  but  steady  rotatory  movement  over  the  closed  lids,  or  the  ope- 
rator may  stand  behind  the  patient  and  rub  the  eye  with  his  first  three 
fingers  gently  from  nose  to  outer  canthus.  If  massage  is  employed  for 
the  clearing  up  of  corneal  opacities,  a  mild  ointment  of  the  yellow  oxide 
of  mercury  may  be  put  into  the  eye,  and  for  the  clearing  up  of  lentic- 
ular opacities  a  solution  of  boric  acid  and  glycerin  should  be  used 
at  the  same  time.  In  order  to  hasten  the  ripening  of  an  immature 
cataract  the  cornea  should  be  gently  stroked  with  the  curved  back 
of  a  strabismus  hook,  after  an  iridectomy  had  been  made  and  when 
there  is  no  aqueous  humor  in  the  anterior  chamber,  for  about  five 
minutes.  One  application  of  this  kind  suffices,  as  a  rule,  to  obtain 
the  desired  result.  Massage  is  of  great  service  in  some  slow  forms  of 
phlyctenular  disease,  and  especially  in  the  central  variety  of  episcleritis. 
In  these  cases  it  should  be  resorted  to  once  every  day,  and  continued 
for  about  five  minutes  each  time. 

Electricity  in  ophthalmology  has  become  a  very  important  help : 
i  j9  ^vxoobl,  not  only  does  it  enable  us  to  operate  at  any  time  of  the  day  or  night 
by  means  of  its  light,  but  it  also  allows  us  to  test  the  vision  and  the 
color-perception  in  the  evening.  The  question  whether  it  is  hurtful 
to  the  eye  depends  upon  the  kind  of  light  used.  The  carbon  lights 
are  too  intense  and  unsteady  to  be  used  for  reading  or  writing,  but  the 
gentle  and  quiet  light  of  the  incandescent  arc  can  do  only  good  by 
furnishing  a  purer  and  better  illumination  than  c?fiier~~gas  or  oil ; 
and  the  absence  of  heat  is  a  great  convenience  "and  lessens  the  tend- 
ency  to  conjunctival  congestion  and  redness  of  the  edges  of  the  lid. 
In  all  deep-seated  diseases,  especially  those  of  the  retina  and  choroid, 
the  brightness  of  the   light   is  very   objectionable,   and   should  be 


TREATMENT. 


927 


guarded  against  as  carefully  as  is  sunlight  by  the  use  of  shades 
and  colored  glasses.  Electrolysis  has  been  used  for  mevi  of  the  lids 
and  for  tumors  of  various  kinds,  and  also  for  the  destruction  of 
eyelashes  which  could  not  have  been  effectually  operated  upon  by  any 
other  plan.  Electro-cautery  has  become  a  universally  acknowledged 
ami  adopted  method  of  treating  ulcers  of  the  cornea  or  infected  mar- 
gins of  wounds  of  the  eye.  Its  use  is  somewhat  painful,  but  a  lew 
drop-,  of  cocaine  solution  previously  applied  will  prevent  the  pain. 
Its  light  and  the  hissing  sounds  accompanying  the  operation  make  its 
use  objectionable  in  nervous  persons,  so  that  even  a  general  anaesthetic 
may  have  to  be  administered.  Great  care  should  be  taken  not  to  per- 
forate the  cornea  when  using  it  for  deep  corneal  ulcers,  but  even  this 
accident  is  not  very  serious,  and  does  not  delay  the  healing  of  the  ulcer 
very  much.  The  resulting  scar  is,  as  a  rule,  not  denser  than  that  of 
the  ulcer  would  have  been.  Electro-cautery  may  be  used  for  ulcera- 
tions of  other  parts  of  the  eye  or  of  the  lids,  and  is  of  great  service 
in  treating  ulcus  radius  or  lupus  and  epithelioma,  warts,  etc.  The 
galvanic  and  the  faradio  current  are  both  frequently  used  in  ophthal- 
mic practice,  the  former  for  atrophic  changes  of  the  optic  nerve.  The 
galvanic  current  is  especially  useful  in  amblyopia  and  diseases  due  to 
the  abuse  of  tobacco  or  liquor,  in  very  chronic  forms  of  choroiditis 
with  exudation,  and  in  asthenopic  troubles  of  the  eye.  It  has  been 
recommended  to  produce  rapid  absorption  of  remedies  which  are  applied 
to  the  cornea  for  the  purpose  of  clearing  up  dense  opacities  of  this 
organ ;  and  for  this  purpose  the  negative  pole  should  be  applied  to 
the  eye.  It  has  also  been  supposed  to  aid  in  the  clearing  up  of  lentic- 
ular opacities.  Electricity  has  undoubtedly  a  stimulating  effect  upon 
the  circulation  of  the  eye,  and  may  on  this  account,  by  improving  the 
nutrition  of  the  organ,  have  some  influence  in  clearing  such  opacities, 
which  depend,  as  has  recently  been  sufficiently  demonstrated,  upon 
defective  nutrition  due  to  imperfect  endosmosis  of  the  nutrient  fluid. 
There  can  hardly  be  any  doubt  that  it  favors  the  process  of  osmosis 
materially.  The  faradic  current  is  especially  to  be  recommended  for 
muscular  affections,  such  as  paralysis,  and  for  asthenopic  troubles.  It 
acts  very  beneficially  in  asthenopic  pains  which  are  due  to  errors  of  re- 
fraction or  to  insufficiencies  of  the  external  muscles.  The  mode  of 
application  does  not  vary  much  for  the  two  currents.  In  localized 
paralysis  of  one  or  more  muscles  of  one  eye  the  negative  pole  should 
be  applied  to  the  back  of  the  head  and  the  positive  pole  over  the 
affected  muscle,  either  through  the  closed  lids,  or,  what  is  even  better, 
to  the  muscle  itself  if  possible.  The  eye  must  be  cocainized  for  this 
purpose,  and  the  lids  should  be  kept  apart,  so  as  not  to  interfere  with 
the  application.  In  asthenopic  troubles  where  both  eyes  are  similarly 
affected,  and  in  other  diseases  affecting  both  eyes,  (he  electrodes  may 
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be  placed  over  the  closed  lids.  The  current  used  should  never  be 
so  powerful  as  to  cause  pain,  but  it  must  be  strong  enough  to  be  felt 
distinctly  by  the  patient.  It  is  necessary  to  have  small  electrodes, 
which  are  made  for  this  purpose.  The  use  of  electricity  by  passing  it 
through  a  cup  filled  with  w  ater  which  is  held  to  the  opened  eye,  form- 
ing a  kind  of  electric  bath,  has  been  recommended,  but  the  advantage 
of  this  method  is  doubtful. 
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DISEASES  OF  THE  CONJUNCTIVA. 

Diseases  of  the  conjunctiva  affect  about  63  per  cent,  of  the  patients 
who  apply  for  treatment  of  the  eyes  in  hospital  service,  and  probably 
30  per  cent,  of  those  who  come  in  private  practice.  These  figures 
emphasize  the  importance  of  the  therapeutic  measures  employed  in 
diseases  of  this  membrane. 

Hyperemia  of  the  Conjunctiva. 

This  is  a  disease  characterized  by  overfilling  and  tortuosity  of  the 
posterior  conjunctival  vessels  and  absence  of  any  considerable  secretion 
of  mucus  or  pus,  and  is  unassociated  with  loss  in  the  translucency  of 
the  affected  membrane.  The  subjective  symptoms  are  a  feeling  of  heat 
in  the  eyes,  weariness  at  close  work,  and  discomfort  in  bright  light. 
The  condition  depends  upon  the  action  of  a  local  irritant,  diseases  of 
the  naso-pharynx,  various  states  of  depraved  general  health,  diseases 
of  the  liver,  congestion  of  the  portal  area,  and  gout.  In  some  cases  it 
presents  itself  in  the  form  of  recurrent  attacks  of  an  acute  type  suggest- 
ing vaso-motor  influence,  while  others  are  probably  similar  to  the  recur- 
rent ophthalmias  which  were  ascribed  by  the  older  writers  to  the  influ- 
ence of  malaria.  The  causes  of  hyperemia  of  the  conjunctiva  furnish 
the  indications  for  treatment. 

The  patient  should  be  removed  from  deleterious  occupations,  or,  if 
this  is  not  possible,  the  eyes  should  be  protected  with  smoked  glasses. 
The  influence  of  eye-strain,  either  from  defective  muscular  balance  or 
from  ametropia,  is  to  be  carefully  eliminated  before  making  local  appli- 
cations. Presbyopia,  when  its  subject  delays  the  use  of  the  needed  read- 
ing-glasses, produces  hyperemia  of  the  conjunctiva.  The  posterior  nares 
should  he  examined,  and  any  congested  condition  of  the  turbinated  bones 
or  chronic  catarrhal  state  of  the  upper  respiratory  passages  should  be  re- 
moved.   This  is  particularly  true  of  the  hyperemia  seen  early  in  the 
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morning  or  upon  rising,  sometimes  associated  with  slight  frontal  head- 
ache.1 

A  persistent  hyperemia  may  he  associated  with  certain  constitu- 
tional disorders,  and  one  form,  seen  with  gout,  is  analogous  to  the 
"hot  eye"  of  Mr.  Hutchinson — a  condition  which  will  not  subside 
under  local  treatment,  but  which  requires  the  ordinary  anti-gout  meas- 
ures. Proper  attention  to  the  functions  of  the  liver  and  the  intestinal 
tract  are  important  adjuvants  in  the  treatment  of  this  very  simple  but 
often  troublesome  affection. 

Local  measures  are  needed  if  there  is  any  altered  secretion,  and  a 
saturated  solution  of  boric  acid 2  or  a  weak  solution  of  bichloride  of 
mercury,  1  : 10,000,  may  be  employed.  The  boric-acid  solution  is 
more  stimulating  if  to  each  ounce  is  added  1  or  2  grains  of  sulphate 
of  zinc,  4  grains  of  alum,  or  3  or  4  grains  of  common  table  salt. 
Nitrate  of  silver,  so  commonly  employed  in  hyperemia,  is  not  of  ser- 
vice. If  there  is  relaxation  of  the  conjunctiva,  tannin  and  glycerin,  in 
the  strength  of  10  and  20  grains  to  the  ounce,  are  useful  applications. 
Before  any  local  measures- are  employed  care  should  be  taken  to  notice 
if  the  puncta  lachrymalia  are  patent,  and  whether  any  incurved  cilia 
rub  against  the  conjunctiva  and  aggravate  the  difficulty. 

The  most  important  group  of  diseases  of  the  conjunctiva  are  those 
to  which  the  general  term  ophthalmia  is  applicable,  characterized,  like 
hyperaemia,  by  injection  of  the  posterior  conjunctival- vessel  system,  but 
unlike  it  associated  with  a  considerably  altered  secretion.  The  first  of 
these  are  cases  characterized  chiefly  by  a  secretion  composed  of  mucus, 
muco-pus,  or  pus. 

muco-purulent  ophthalmia  (catarrhal  ophthalmia,  or 

Conjunctivitis). 

This  disease,  recognized  by  congestion,  some  dread  of  light,  spasm 
of  the  lids,  loss  in  the  translucency  of  the  affected  membrane,  and  a 
muco-purulent  discharge,  varies  exceedingly  in  the  severity  of  its 
symptoms,  and  may  manifest  itself  in  a  mild  type  analogous  to 
hyperemia,  or  as  an  intense  muco-purulent  inflammation  differing  only 
in  degree  from  the  most  violent  purulent  inflammations  presently  to  be 
described.  Although  these  various  types  of  muco-pnrulent  ophthal- 
mias have  diverse  origins — for  instance,  as  the  accompaniment  of  the 
exanthemata  (exanthematous  ophthalmia) ;  as  the  result  of  the  presence 

1  "Reflex  Ocular  Symptoms  in  Nasal  Affections,"  Gruening,  MedimL  Record,  Jan. 
30,  1886. 

2  The  value  of  boric  acid,  so  much  employed  in  ophthalmic  practicej  was  firsl 
brought  prominently  to  the  notice  of  the  American  profession  by  Dr.  Samuel  Theobald 
(Medical  Record,  Feb.  7,  1880).  The  previous  use  of  this  drug  in  ophthalmology  is 
described  by  the  same  author  in  an  interesting  letter  (ibid.,  Mar.  20, 1S80,  p.  32S). 
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of  micro-organisms  and  occurring  in  epidemics  (epidemic  conjunctival 
catarrh),  one  form  of  which  is  said  to  be  due  to  a  special  bacterium, 
and  to  which  the  absurd  name  of  "pink-eye"  has  been  given;  in  asso- 
ciation with  rheumatism,  catarrhal  diseases  of  the  naso-pharynx,  bron- 
chitis, eczema,  impetigo  contagiosa,  etc.  (associated  ophthalmias);  on 
account  of  local  irritants,  foreign  bodies,  and  the  like  (traumatic  oph- 
thalmias) ;  and  finally  symptomatic  of  a  neglected  ametropia  (sympto- 
matic ophthalmia), — the  local  treatment  is  practically  the  same  for  each 
variety. 

The  indications  for  preventive  treatment  are  given  by  the  etiology 
of  the  various  types. 

At  the  height  of  the  attack  the  eye  should  be  frequently  and 
thoroughly  cleansed  with  a  weak  solution  of  bichloride  of  mercury  or 
one  of  boric  acid.  The  edges  of  the  lids  should  be  frequently  washed 
with  soap  and  water.  The  lids  may  be  everted  and  the  surfaces  brushed 
over  with  nitrate  of  silver,  2  to  5  grains  to  the  ounce,  if  the  discharge 
is  copious.  In  the  later  stage,  when  the  secretion  is  scanty,  the  nitrate 
of  silver  should  be  discontinued  and  some  other  astringent  collyrium 
substituted.  Zinc  and  alum  answer  very  well.  Ordinarily  it  is  not 
necessary  to  use  atropine  unless  a  corneal  ulcer  complicates  the  disorder. 
The  eye  should  never  be  bandaged,  and  meddlesome  domestic  medica- 
tion  in  the  form  of  poultices,  scraped  potatoes,  tea-leaves,1  and  other 
similar  applications  in  more  than  one  instance  has  aggravated  a  simple 
catarrhal  ophthalmia  into  a  dangerous  purulent  inflammation.  Good 
diet,  fresh  air,  and  exercise,  iron  if  there  is  anaemia,  quinine,  especially 
for  patients  coming  from  damp,  but  probably  malarious  quarters,  and 
cod-liver  oil  if  scrofula  is  present,  are  indicated.  Muco-purulent 
ophthalmia  of  any  type  becomes  a  grave  disorder  if  it  breaks  out  in 
schools,  homes,  or  other  institutions  where  numbers  of  children  gather 
together.  In  the  event  of  an  epidemic  under  these  circumstances 
scrupulous  attention  to  the  isolation  of  the  affected  inmates,  strict 
cleanliness,  and  especially  the  use  of  separate  utensils  and  towels,  are 
necessary.  The  reader  may  refer  with  benefit  to  a  paper  by  Sydney 
Stephenson  entitled  "The  Ophthalmic  Isolation  School  at  Hanwcll,"2 
and  also  to  comments  on  this  disease  and  allied  conjunctival  disorders 
as  they  occur  in  large  institutions,  in  the  British  Medical  Journal 
(1889,  vol.  L). 

Purulent  Ophthalmia  (Acute  Blennorrhea  op  the  Con- 

•  junctiva). 

It  is  customary  to  consider  this  affection  in  two  forms — namely, 
ophthalmia  neonatorum,  or  that  type  which  occurs  in  the  newly  born, 

1  The  use  of  tea-leaves  may  produce  a  form  of  conjunctivitis  known  as  tea-leaf 
conjunctivitis.  »  Lancet,  April  5,  1S90. 
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and  gonorrheal  ophthalmia,  or  that  variety  seen  in  adults.  The  .source 
of  infection  is  similar  in  both  types. 

Ophthalmia  Neonatorum. — This  is  an  inflammation  of  the  con- 
junctiva characterized  in  its  usual  form  by  great  swelling  of  the  lids, 
serous  infiltration  of  the  bulbar  conjunctiva,  and  the  free  secretion  of 
contagious  pus.  It  is  caused  by  the  introduction  into  the  eye  of  some 
infecting  material  from  a  portion  of  the  genito-urinary  tract  of  the 
mother  at  the  time  of  or  shortly  after  the  birth  of  the  affected  infant. 
The  gonococcus  of  Neisser  is  present  in  the  majority  of  cases,  although 
Colin  and  other  systematic  writers  have  described  two  types — one 
supplied  with  the  micro-organism,  exhibiting  the  tendency  to  increase 
in  severity  and  invade  the  cornea,  and  a  milder,  non-specific  variety, 
with  a  tendency  to  recover.  Hence  a  virulent  vaginal  discharge  is  not 
necessary  to  produce  this  condition  except  in  its  intense  degree,  and 
it  probably  arises  from  the  contamination  of  any  muco-purulent  dis- 
charge during  birth.  Although  Cr6de  maintains  that  a  pure  catarrhal 
secretion  does  not  produce  blennorrhcea,  Hausmann,1  on  the  other  hand, 
believes  that  vaginal  secretion  may  be  contagious.  Contact  with  the 
lochial  discharge  may  originate  a  mild  type  of  ophthalmia,  but  inocula- 
tion with  healthy  lochia  in  the  hands  of  Zweifel 2  and  Andrews 3  has 
failed  to  develop  blennorrhcea.  After  birth  the  child  may  become 
infected  by  the  careless  use  of  soiled  towels,  and,  as  especially  urged 
by  Andrews,  care  during  the  post-puerperium  is  most  necessary, 
requiring  on  the  part  of  the  accoucheur  and  nurse  sedulous  application 
of  the  proper  means  to  prevent  contamination. 

The  management  of  ophthalmia  neonatorum  naturally  divides  itself 
into  prophylaxis,  and  the  treatment  of  the  various  stages  of  the  dis- 
order. 

Prophylaxis. — The  statistics  of  Professor  Magnus  of  Breslau, 
carefully  compiled  for  Europe,  and  Germany  in  particular,  have 
demonstrated  that  71.99  per  cent,  of  all  who  become  blind  during  the 
first  year  of  life  are  rendered  sightless  by  purulent  ophthalmia;  in 
other  words,  he  has  shown  that  of  every  10,000  children  under  five 
years  of  age,  428  are  blinded  by  this  type  of  conjunctivitis.  The  pro- 
portion of  blind  from  this  cause  in  the  asylums  of  Switzerland  is  26 
per  cent.;  in  Spain  and  Belgium,  about  12  per  cent,;  and  in  the 
United  Kingdom,  30  per  cent,  of  the  inmates  of  institutions,  and 
7000  persons  have  lost  their  sight  from  the  same  disease.  These  facts 
are  recorded  in  the  report  of  the  Royal  Commission  of  the  Blind.4 
Riviere5  of  Bordeaux  declares  that  purulent  ophthalmia  alone  is 

1  Archivf.  Gynaelcol.,  1881,  Bel.  xxi.  p.  523. 

2  Ibid.,  Bd  xxii.  p.  327  ;  also  ibid.,  Bd  xxiii.  p.  325. 

»  New  York  Mediccd  Journal,  Oct.  25,  1885.  *  Lancet,  July  20,  1889. 

5  Annates  de  Gynecologic,  June,  July,  August,  1887. 
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responsible  for  nearly  one-third  of  the  cases  of  blindness,  and  has 
placed  the  care  of  Europe  wellnigh  100,000  victims.  More  than 
32  per  cent,  of  the  blind  in  our  own  country  owe  their  affliction  to 
ophthalmia  neonatorum,  and  Howe1  of  Buffalo,  in  a  collection  of 
8574  eases  of  labor  conducted  without  preventive  methods,  found  8.66 
per  cent,  of  blennorrheas.  In  the  face  of  these  facts  the  measures  to 
prevent  ophthalmia  neonatorum  rank  in  importance  with  those  employed 
atrainst  small-pox  and  tuberculosis,  and  demand  the  assiduous  practice 
of  the  means  which  experience  has  taught  to  be  effective.  The  day 
ought  not  be  far  distant  when  stringent  legislative  regulations  will  be 
in  force  to  militate  against  this  appalling  cause  of  blindness.  Indeed, 
on  several  occasions  this  suggestion  has  been  urged  upon  the  govern- 
ment of  England,  and  attention  has  been  called  to  the  enormous  amount 
of  blindness  caused  by  purulent  ophthalmia  of  new-born  infants;2  and 
N.  Becker3  in  Russia  recommends  that  the  method  of  Creole,  as  well 
as  vaccination,  shall  be  obligatory.  In  the  absence  of  distinct  govern- 
mental interference  it  is  the  plain  duty  of  physicians,  nurses,  and 
directors  of  public  charities  to  instil  among  the  poorer  classes  a  know- 
ledge of  the  dangers  of  the  disease  and  the  necessity  of  prompt  treat- 
ment. In  this  connection  the  following  paragraph  from  the  report 
of  the  committee  of  the  American  Ophthalmol ogical  Society  on  the 
"Causes  and  Prevention  of  Blindness"  is  important:4  "It  should  be 
the  endeavor  of  those  familiar  with  the  subject  to  appeal  particularly 
to  the  examiners  of  midwives,  and,  when  possible,  to  midwives  them- 
selves, in  order  to  impress  upon  them  the  dangers  of  ophthalmia  neo- 
natorum, or,  still  better,  to  encourage  the  enactment  of  laws  in  various 
States  which  would  require  nurses  promptly  to  report  every  such  case 
to  some  legally-qualified  practitioner.  The  fact  that  nurses  and  mid- 
wives  in  most  States  have  a  very  irresponsible  position  which  enables 
them  to  do  much  harm ;  the  fact  that  a  very  little  negligence  or  delay 
with  this  class  of  cases  often  results  most  disastrously  to  the  patient ; 
and  the  fact  that  the  duty  of  nurses  in  this  respect  in  foreign  countries 
has  already  been  established,  and  at  least  by  one  State  in  the  Union, — 
inspires  the  hope  that  creditable  reformation  may  take  place  in  other 
parts  of  our  own  land." 

According  to  Horner,5  the  first  attempts  at  prophylaxis  were  made 
by  BischofF  in  Basel,  who  employed  washing  out  the  vagina  before 
birth  with  injections  of  carbolic  acid  and  the  eyes  of  the  newly-born 
with  salicylic  acid,  and  in  1876,  Schies  used  instillations  of  carbolic 

1  Trans.  Med.  Soc.  State  of  New  York,  1889,  p.  263. 
1  Britinh  Medical  Journal,  May  25,  1889. 

8  Sitzunsb.  d.  mediz.  Gesellsch.  zu  Woronesch.,  f.  1888-89,  p.  22,  abst.  Nagel's  Jahresbe- 
richl.,  xx,  Jahrgang,  p.  84. 

*  Tram.  Amer.  Oph.  Soc.,  1890. 

b  Handbuch  der  Kinderkrankheiten,  Gerhardt,  1882. 
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acid  and  thymol.  Other  clinicians  (Abegg,  Olshausen,  Briese,  Fieuzal) 
in  similar  manner,  sometimes  using  simply  water,  endeavored  to  thwart 
this  evil.  To  Creels1  of  Leipzic,  however,  belongs  the  credit  of  having 
secured,  by  the  use  of  nit  rate  of  silver,  a  rational  preventive  treatment. 
His  method  consists  of  the  instillation  of  2  drops  of  a  2  per  cent,  solu- 
tion of  nitrate  of  silver  in  the  eyes  of  the  newly-born  child,  which,  as 
soon  as  it  is  expelled  from  the  maternal  passages  and  before  the  cord  is 
cut,  is  placed  upon  its  back  in  the  bed,  the  eyelids  parted,  and  the  drug 
introduced.  This,  in  some  instances,  is  repeated  on  the  second  day ;  in 
the  mean  time  small  compresses  soaked  in  a  solution  of  salicylic  acid 
are  laid  upon  the  closed  lids.  Creep's  first  trials  were  made  in  1879 
with  borax  1  : 60,  but  in  June,  1880,  he  began  with  nitrate  of  silver. 
Previous  to  the  nitrate-of-silver  treatment,  among  2266  births,  226,  or 
10.07  per  cent.,  of  ophthalmias  occurred ;  after  the  introduction  of  the 
method  from  June,  1880,  to  March,  1883,  among  1160  cases  of  labor 
the  percentage  of  ophthalmias  fell  to  0.31.  This  gratifying  result  has 
been  secured  in  a  number  of  maternity  clinics,  and  a  comparison  of  the 
results  before  and  after  the  introduction  of  the  method  may  be  seen 
from  the  accompanying  table,  quoted  from  Peuch,2  who  has  compiled  it 
in  large  measure  from  the  memoir  of  Riviere  :3 


Observers. 


Creclf  .  .  . 
Bayer  .  .  . 
Koenigstein 
Braun  .  .  . 
Krukenberg 
Taufer  .  .  . 
Schatz  .  .  . 
Schatz  .  .  . 
Brose  .  .  . 
Leopold  .  . 
Leopold  .  . 
Albegg  .  . 
Garrigues  . 
Riviere  .  . 
Vinay  .  .  . 


Hospitals. 


Leipzig  . 
Stuttgart 
Vienna  . 
Vienna  . 
Bonn  .  . 
Pesth  .  . 
Rostock  . 
Rostock  . 
Berlin  .  . 
Dresden  . 
Dresden  . 
Dantzig  . 
New  York 
Bordeaux 
Lyon   .  . 
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births. 

thalmias. 
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thalmias. 

2266 
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10.07 

1160 

? 
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? 

? 

22.33 
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0 

0 

1092 

54 

4.76 

1300 

? 

1 

? 

? 

4.34 

500 

2 

0.4 

1266 

? 

7.3 
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? 

0,56 

? 

? 

•  ? 

130 

1 

0.76 

? 

? 

12.05 

1  $ . 

4 

? 

? 

? 

1882 

0 

0 

? 

? 

? 

460 

7 

1.5 

? 

9 

? 

1062 

7 

0.69 

? 

? 

? 

500 

0 

0 

? 

? 

? 

? 

? 

3 

? 

? 

? 

351 

0 

0 

109 

12 

.11 

189 

0 

0 

? 

? 

? 

400 

0 

0 

In  1881,  Olshausen4  proposed  to  substitute  for  nitrate  of  silver  a 
carbolic  solution  of  the  strength  of  1  per  cent.  A  year  later  De  Wecker 6 
recommended  bathing  the  eyes  of  the  newly  born  with  a  lotion  of  boric 
acid  4  : 100  or  carbolic  acid  2  :  100. 


1  Archiv  f.  Gynaehol.,  xvii.  1,  S.  50. 

2  Archives  de  Tocoloqie,  vol.  xvii.  1890,  p.  84.  3  Loc.  cil. 
*  Ccntralbl.  f.  GyndkoL,  No.  2,  1881.          5  Gazette  des  ffipitam;  April  15, 1882. 
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In  this  connection  the  following  statistics,  quoted  from  Fuchs,1  are 
interesting «  . 

No.  of  Children.  0p  Vcr°c"  nt0™™' 

No  treatment                                      1092  19.26 

1  per  cent,  carbolic  acid  1541  7.42 

Crete's  method  1250  5.44 

In  the  Obstetrical  Clinic  at  Berlin  in.  1883  nitrate  of  silver  was 
replaced  by  solutions  of  corrosive  sublimate,  1  : 1000,  and  the  same 
practice  was  employed  in  the  Maternity  Hospital  of  Breslau.  In  1886, 
Kaltenbach2  advocated  vaginal  douches  of  bichloride  of  mercury  (0.4 
per  cent.)  and  washing  the  eyes  with  distilled  water,  and  with  this  pro- 
cedure was  able  to  conduct  200  labors  without  a  single  case  of 
ophthalmia.  L.  Korn 3  concluded  that  painstaking  cleanliness  during 
birth  and  also  in  childbed  may  reduce  the  possibility  of  the  disease  to 
a  minimum. 

Peuch4  records  the  methods  to  which  he  had  recourse  in  the 
Obstetrical  Clinic  of  Montpelier,  and  compares  the  method  of  Cre'de 
with  that  advocated  by  Hegar-Kohrn,  which  is  performed  as  follow  s  : 
A  convenient  vessel  contains  small  pledgets  of  antiseptic  absorbent 
cotton  moistened  with  Van  Swieten's  solution  (corrosive  sublimate 
1  part,  alcohol  100  parts,  water  900  parts).  This  receptacle  is  placed 
within  reach  of  the  accoucheur,  who  supports  the  perineum  with  one 
hand,  the  other  remaining  free  to  take  up  the  moistened  pledgets.  As 
soon  as  the  head  of  the  child  is  born  the  closed  eyelids  are  carefully 
dried  with  two  or  three  portions  of  the  prepared  cotton.  When  the 
child  is  entirely  expelled  it  is  placed  upon  its  back,  and  before  the  cord 
is  tied  the  eyelids  and  all  the  tissue  surrounding  them,  especially  the 
angles  of  the  eye,  the  root  of  the  nose,  and  the  eyebrows,  are  carefully 
cleansed  with  the  same  solution  until  an  absolutely  aseptic  surface  is 
obtained.  During  this  whole  procedure  care  is  taken  that  the  child  does 
not  put  its  hands  to  its  eyes  before  they  have  been  cleansed  in  the  bath 
which  is  prepared  for  them.  Peuch  concludes  that  the  method  of  Crecle 
is  still  the  chosen  one,  but  the  incontestable  value  of  that  of  Hegar-Kohrn 
is  proven.  He  would  employ  the  former  in  maternity  hospitals  and  in 
the  course  of  grave  epidemics  of  ophthalmia,  and  the  latter  in  private 
practice.  All  things  considered,  it  is  evident  that  Creole's  method  "  is 
still  the  chosen  one and  even  Kaltenbach  and  Korn,  who  have  advo- 
cated other  forms  of  prevention,  admit  without  reserve  that  nitrate  of 
silver,  properly  applied,  meets  with  invariable  success. 

Sometimes  the  instillation  of  the  silver  solution  causes  hypersemia 
and  secretion  of  the  conjunctiva,  whieh  disappears  in  a  few  days,  and 

1  Die  Urmchen  und  der  VerhUtwng  der  Blindheit,  Wiesbaden,  1885. 

2  Arc.hiv  f.  Gynaekol.,  xxviii.  S.  406.  8  Archil)  f.  Gynuckol.,  xxxi.  2,  B.  240. 
4  loc.  cil. 
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two  instances  are  known — one  of  which  is  recorded  by  Ponieroy 1  and 
another  by  the  author2 — in  which  alarming  haemorrhage  from  the  con- 
junctiva has  followed  this  treatment,  and  has  been  attributed  to  the 
action  of  the  nitrate  of  silver.  But  the  enormous  value  of  this  prophy- 
laxis of  ophthalmia  neonatorum  has  demonstrated  that  CrGd6's  judg- 
ment of  the  strength  of  the  silver  solution  was  wise,  and  a  few  acci- 
dents after  its  use  arc  nothing  as  compared  with  its  preventive  qual- 
ities— qualities  which  have  saved  hosts  of  children  from  the  misery 
of  blindness. 

Treatment. — In  order  properly  to  appreciate  when  the  various 
local  applications  are  suitable,  it  is  convenient  to  divide  a  typical  can 
of  ophthalmia  neonatormnjjato  four  stages,  and  the  classification  of 
Mules 3  is  convenient. 

The  first  stage,  or  that  of  incubation,  lasts  about  fifty  hours,  the 
fully-formed  disease  beginning  on  the  third  day  after  birth,  sometimes 
as  early  as  twelve  to  forty-eight  hours  after  inoculation,  or  again,  when 
it  is  the  result  of  secondary  infection  from  soiled  fingers  or  sponges  or 
cloths,  at  a  much  later  date.  During  this  time  a  slight  redness  of  the 
conjunctiva  with  a  trifling  discharge  in  the  corner  of  the  eye  and  some 
feeling  of  heat  and  prickling  are  the  only  symptoms. 

The  second  stage,  or  lymph-secreting  period,  is  characterized  by  the 
appearance  of  a  free  secretion,  somewhat  sticky,  with  congestion  of  the 
palpebral  conjunctiva  associated  with  oedema  and  swelling  of  the  lids. 

The  third  stage  rapidly  succeeds  the  second,  and  consists  of  an 
aggravation  of  previous  symptoms.  There  are  great  cushion-like  swell- 
ing of  the  lids,  intense  chemosis,  and  congestion  of  the  conjunctiva, 
accompanied  by  severe  pain  and  discharge.  The  surface  of  the  swollen 
lid  is  hot,  dusky  red,  and  tense  ;  the  upper  lid  overhangs  the  lower, 
and  at  first  can  only  with  difficulty  be  everted.  The  discharge  has 
now  assumed  a  yellow  or  greenish-yellow  color  and  is  secreted  in  great 
quantities.  The  conjunctiva  is  swollen,  red,  and  velvety,  and  that  upon 
the  eyeball  intensely  injected.  Flakes  of  lymph  appear,  the  conjunctiva 
grows  rougher,  spots  of  dark-red  color  and  ecchymosis  are  apparent ; 
the  whole  tissue  is  succulent  and  easily  bleeds.  The  chemosis  of  the 
ocular  conjunctiva  forms  a  hard  ring  around  the  margin  of  the  cornea. 
At  the  bottom  of  the  crater-like  pit  thus  produced  this  membrane 
is  seen.  The  thick  cream-like  discharge  increases,  flows  out  from 
beneath  the  overhanging  upper  lid,  or  is  packed  up  in  the  conjunctival 
cul-de-sac. 

The  fourth  stage,  or  the  period  of  recession,  is  characterized  by  a 
gradual  declining  of  the  previous  symptoms.  The  lids  become  less 
tense,  the  discharge  diminishes,  the  conjunctiva  is  puckered  into  folds 

1  Medical  Record,  Aug.  20,  1887.  2  Ibid.,  April  18,  1891. 

8  Medical  Chronicle,  vol.  vii.,  1887-88,  p.  271. 
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and  the  papilla  into  elevations,  and  in  from  six  to  eight  weeks  the 
inflammation  subsides,  leaving  the  surface  of  the  lids  in  a  granular 
condition  from  the  hypertrophy  of  the  conjunctival  papillae. 

The  chief  danger  of  the  disease  is  the  destruction  of  the  vitality  of 
the  cornea,  the  formation  of  ulcers,  and  sloughing  of  the  tissue.  In 
bad  eases  there  is  perforation  of  the  ulcer,  evacuation  of  the  anterior 
chamber,  prolapse  of  the  iris  into  the  wound,  and  the  formation  of 
pyramidal  cataract.  In  other  cases  large  adherent  cicatrices  or  leucomas 
result.  In  the  worst  examples  there  is  such  extensive  sloughing  of  the 
corneal  tissue  and  total  prolapse  of  the  iris  that  all  the  parts  are  matted 
together,  producing  a  protruding  cicatrix  known  as  a  total  anterior 
staphyloma.  Finally,  perforation  may  be  followed  by  inflammatory 
involvement  of  all  of  the  tissues  of  the  eye,  rapid  destruction  of  the 
globe  on  account  of  panophthalmitis,  followed  by  shrinking  aud  atro- 
phy of  the  ball. 

During  the  incubation  stage,  if  attention  is  called  to  the  case,  the 
treatment  is  simply  that  of  a  mild  conjunctivitis,  and  the  slight  secre- 
tion which  gathers  in  the  corners  of  the  eye  should  be  assiduously 
washed  away  with  a  tepid  solution  of  boraeic  acid. 

In  the  uext  stage — which,  indeed,  as  far  as  the  disease  is  coucerned, 
is  commonly  a  "mixture  of  what  has  been  described  as  the  first  and 
second  stages,  the  lids  being  tense  and  the  secretion  lacking  in  its  later 
creamy  character — in  addition  to  absolute  cleanliness  the  local  appli- 
cation of  cold  is  the  most  efficient  agent.  Kries 1  has  shown  that  the 
coccus  develops  only  slowly  at  a  temperature  of  90°  to  92°  F.  Weeks2 
finds  that  the  temperature  of  the  conjunctival  sac  in  the  various  degrees 
of  inflammation  ranges  from  98°  to  102°  F.,  and  also  finds  that  by 
constant  cold  applications  the  temperature  of  the  conjunctival  sac  may 
be  reduced  to  88°  or  94°  F.,  accordingly  as  the  lids  are  little  or  much 
swollen  ;  the  temperature  of  the  surface  of  the  lid  is  kept  at  about  40° 
F.  Cold  is  best  applied  in  the  following  manner:  Upon  a  block  of 
ice  square  compresses  of  patent  lint  are  laid,  which  in  turn  are  placed 
upon  the  swollen  lids,  and  as  frequently  changed  as  may  be  needful  to 
keep  up  a  uniform  cold  impression.  This  is  preferable  to  the  use  of 
small  bladders  containing  crushed  ice,  which  are  not  advisable  for 
infants.  Sometimes  the  cold  may  be  used  continuously,  sometimes  for 
periods  of  half  an  hour  at  a  time.  The  experience  of  clinicians — for 
example,  Stellwag,3  A.  Graefe,4  and  Hirsehberg" — in  this  early  stage, 
where  the  reaction  is  high  and  the  case  sthenic,  is  favorable  to  the  use 
of  some  form  of  cold,  in  the  judgment  of  the  author  best  applied  by 

1  Wien.  med.  Wochenschr.,  1885,  Nos.  30,  31,  32. 

2  Medical  Record,  July  24,  1886. 

11  Allg.  Wien.  med.  Zcitimg,  Nos.  15-18,  1881. 

*  Volkmanv's  Sammel-klin.  Vortrnege,  No.  192,  1881. 

6  Berlin,  klin.  Wochcmchr.  No.  33,  S.  525. 
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the  means  just  described.  Hot  fomentations  arc  occasionally  better 
than  cold,  especially  when  corneal  complications  exist;  and  some 
American  observers  (Freyer  and  Heyl)  apply  them  at  all  stages. 
These  should  be  composed  of  squares  of  antiseptic  gauze  wrung  out  in 
carbolized  water  at  a  temperature  of  120°  F.  and  frequently  changed. 

As  soon  as  the  discharge  becomes  abundant,  and  especially  when 
its  character  is  creamy,  its  constant  removal  must  be  assiduously  prac- 
tised: the  lids  are  to  be  gently  separated,  the  secret  ion  w  iped  away 
with  bits  of  moistened  lint  or  absorbent  cotton,  and  the  conjunctival 
sac  freely  irrigated  with  an  antiseptic  solution.  For  this  purpose  a 
saturated  solution  of  boric  acid  or  one  of  corrosive  sublimate,  a  grain 
to  the  pint,  may  be  employed.  The  cleansing  process  must  be  repeated 
at  least  every  hour  day  and  night,  but  if  necessary  should  be  much 
more  frequently  used.  Instead  of  applying  the  solution  with  the  ordi- 
nary pipette,  ingeniously  devised  lid-irrigators  have  been  constructed 
by  Story  and  other  surgeons.  The  question  is  often  raised  whether 
bichloride  of  meixmry  or  boric  acid  should  be  employed  as  the  irrigat- 
ing fluid.  A  solution  of  corrosive  sublimate,  1  : 10,000,  will  materi- 
ally retard  the  vitality  of  the  coccus.  Weeks  has  shown  that  the  same 
drug  in  the  strength  of  1  :  500  will  destroy  the  vitality  of  staphylo- 
coccus pyogenes  aureus,  which,  it  should  be  remembered,  is  present  in 
gonorrheal  pus,  in  forty-five  seconds,  and  in  a  strength  of  1  :  2000  in 
ninety  seconds;  hence  this  would  seem  the  most  rational  remedy. 
Bacteria,  however,  in  the  presence  of  albumin  have  the  power  of 
reducing  bichloride  of  mercury  to  calomel  and  of  nullifying  its  anti- 
septic properties  (Andrews).  The  gonococci  penetrate  deeply  into  the 
conjunctiva,  and  consequently  are  with  difficulty  destroyed  by  a  ger- 
micide, and,  moreover,  a  very  strong  solution  of  bichloride  is  irritating 
and  may  depress  the  nutrition  of  the  cornea  and  tend  to  produce 
ulceration.  Hence  it  cannot  be  looked  upon  as  a  germicide  in  the 
ordinary  sense  of  the  term,  but  should  be  regarded  as  a  cleansing 
agent — a  function  which  is  practically  performed  with  equal  ability 
by  boric  acid  (which  is  not  germicidal,  but  slightly  astringent),  with- 
out any  of  the  dangers  attendant  on  the  corrosive  chloride. 

Many  drugs  other  than  those  mentioned  have  found  favor  with 
surgeons;  for  instance,  alum  (8  grains  to  the  fluidounce),  sulphate  of 
zinc  (2  grains  to  the  fluidounce),  carbolic  acid  in  J  to  5  per  cent,  solu- 
tion, weak  solutions  of  nitrate  of  silver,  the  alcohol  and  biehloride-of- 
mercury  solutions  advocated  by  Mules,1  iodoform,  creolin  in  1  per 
cent  solution,2  and  cocaine,  either  dropped  frequently  upon  the  con- 
junctiva or  introduced  in  the  form  of  the  salve  (Haga). 

1  British  Medical  Journal,  Feb.  4,  1888. 

1  Consult  Munch,  mod.  Wochcnschr.,  No.  26,  1888;  Centralblatt  f.  prakt.  Augcnhcilkd., 
March,  1888. 
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Peroxide  of  hydrogen  has  been  largely  advocated  in  blennorrheas 
of  the  conjunctiva,  and  certainly'  its  power  as  a  cleansing  agent  is 
undoubted.  In  the  judgment  of  the  author,  however,  while  an  excel- 
lent adjuvant  it  should  not  be  relied  upon  to  the  exclusion  of  other 
method's.  Braeuerlein 1  has  advocated  the  continuous  use  of  compresses 
saturated  with  a  solution  of  salicylic  and  boric  acid,  and  the  instillation 
two  or  three  times  a  day  of  a  solution  of  benzoate  of  sodium,  1  :  20. 
His  testimony  in  favor  of  this  treatment  is  very  strong.  In  recent 
times  pyoktanin,  1  : 1000,  originally  introduced  by  Stilling,2  has  had 
many  advocates  on  account  of  its  supposed  efficiency  as  a  pus-killer. 
French  observers,  however,  like  Valude  and  Vignal,3  have  shown 
that  the  violet  pyoktanin  is  more  powerful  than  the  yellow,  but  that 
it  is  far  inferior  to  the  bichloride  of  mercury  as  a  germicide.  The 
yellow  pyoktanin  was  found  utterly  inefficient  in  all  cases  of  ophthal- 
mia neonatorum ;  indeed,  it  seemed  to  increase  the  secretion.  The 
reports  of  Carl,  Braunschweig,  and  Bayer  declare  that  the  excellent 
qualities  which  have  been  attributed  to  this  dye  do  not  exist,  but  that, 
in  addition  to  the  discolorations,  positively  harmful  results  may  follow 
its  application  even  to  the  extent  of  an  irritation  which  deepens  into  a 
croupous  inflammation.  Observations  made  in  the  Philadelphia  Hos- 
pital by  Gould4  and  by  the  author5  tend  to  show  that  its  application 
was  extremely  limited,  and  that  it  was  valueless  in  certain  forms  of 
purulent  ophthalmia.  Indeed,  recent  testimony  has  been  distinctly 
against  this  drug,  with  the  single  exception,  perhaps,  of  Wanscher,6 
who  is  outspoken  in  its  praise. 

Each  of  the  solutions  has  its  advocate;  for  instance,  zinc  in  the 
form  of  the  chloride  has  been  regarded  as  a  specific,  and  C.  Allen 
Lambert7  has  given  very  decided  evidence  in  regard  to  its  value,  pre- 
ferring to  use  it  in  a  mixture  combined  with  morphine  and  in  a  strength 
of  2  grains  to  the  ounce.  Carbolic  acid  is  uniformly  antiseptic  under 
almost  all  conditions,  and  certainly  a  solution  of  1  : 200  is  a  useful 
addition  to  the  treatment.8 

It  seems  likely  that  iodoform  is  not  effectual  unless  it  is  first  decom- 
posed, and,  according  to  Dr.  Andrews,  the  micro-organisms  of  gonor- 
rhceal  pus  do  not  appear  to  possess  this  power.  Moreover,  Weeks  has 
shown  that  iodoform  in  dry  powder  requires  twelve  hours  to  influence 
the  vitality  of  the  staphylococcus  pyogenes  aureus,  and  hence  its  use 

1  Protokoll.  d.  X.  Vers.  d.  Aerzle  Unterfrankens,  1880. 

2  Rei'ue  generate  d!  Ophthalmologic,  ix.,  April,  1890. 
■  Archive  d'Ophthal.,  Sept.,  Oct.,  1890. 

*  University  Medical  Magazine,  vol.  iii.  5  Ibid. 

"  Therap.  Monateheft.,  Feb.,  1891. 

7  Archives  of  Ophthalmology,  vol.  ix.  No.  4. 

8  Consult  Burnham,  Royal  London  Ophthalmic  Hospital  Reports,  vol.  x.,  June  2, 
1881. 
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in  the  treatment  of  purulent  ophthalmia  is  of  doubtful  advantage.  In 
this  connection  the  testimony  of  Lange,1  who  treated  6  cases  of  blennor- 
rhea ueonatorum  exclusively  with  iodoform  in  powder,  which  he 
applied  three  to  four  times  in  twenty-four  hours  to  the  inside  of  the 
everted  lids,  is  interesting.  After  six  days  he  was  obliged  to  nse  a 
nitrate-of-silver  pencil  to  subdue  the  enormous  granulations  which  his 
treatment  had  called  into  existence.2 

The  value  of  the  frequent  use  of  weak  solutions  of  nitrate  of  silver 
is  attested  by  a  number  of  observers.  Andrews3  is  particularly  strong 
in  his  evidence.  His  method  briefly  is  the  following  .  Rest  in  bed ;  a 
competent  nurse ;  protection  of  the  sound  eye ;  uninterrupted  applica- 
tion of  iced  compresses ;  and  frequent  irrigation,  preferably  with  a 
fountain  syringe  and  a  saturated  solution  of  boric  acid.  In  addi- 
tion, in  severe  cases  a  2  per  cent,  solution  of  nitrate  of  silver  should 
be  dropped  in  the  eye  from  one  to  three  times  a  day  according  to  the 
indications. 

The  local  application  of  nitrate  of  silver  to  the  conjunctiva  of  the 
everted  lids  must  not  be  employed  in  the  earlier  stages  before  free  dis- 
charge is  established,  nor  in  those  cases,  no  matter  what  the  stage, 
where  the  lids  are  tense  and  board-like  and  the  surface  of  the  conjunc- 
tiva covered  with  a  gray  film  or  a  positive  false  membrane.  It  is 
perfectly  true  that  very  many  observers,  notably  Carre 4  and  Abadie,5 
advocate  the  use  of  nitrate  of  silver  even  in  the  beginning  of  blennor- 
rhea, the  latter  observer  in  this  connection  beginning  the  cauterization 
of  the  conjunctiva  from  the  first  day  of  the  inflammation  every  twelve 
hours.  This  is  not  in  accord  with  the  highest  experience  on  this  side 
of  the  water,  and  most  observers  will  agree  with  Noyes  that  nitrate  of 
silver  has  no  place  during  the  period  of  invasion  and  of  copious  thin, 
gruel-like,  puriform  secretion,.  When  the  secretion  is  free  and  creamy, 
when  the  lids  are  relaxed,  when  the  conjunctiva  is  dark  red  and  puckered 
into  papilla-like  excrescences,  the  time  for  its  application  has  come.  Once 
a  day  the  conjunctiva  should  be  brushed  over  with  a  solution,  10  or  20 
grains  to  the  ounce,  its  surface  first  having  been  carefully  freed  from 
any  adherent  discharge  and  all  excess  washed  away  with  water.  In 
severe  cases  the  mitigated  stick,  and  even  the  solid  pencil,  of  nitrate 
of  silver  may  be  employed.  Great  care  should  be  taken  to  neutralize 
the  excess  with  a  solution  of  common  salt.  So  long  as  the  discharge 
is  abundant  the  use  of  the  caustic  is  indicated. 

The  efficiency  of  nitrate  of  silver  depends  upon  the  fact  that  it  is  a 

1  Petersburg,  vied.  Wochenschr.,  S.  82,  1882. 

2  Fialkowsky  declares  that  iodoform  is  absolutely  contraindicated  in  blennorrhea. 

8  Transactions  of  the  American  Ophlhalmological  Society,  1886,  and  New  York  Medical 
Journal,  June  21,  1890. 

4  Gaz.  des  II6p.,  No.  10,  1882.  s  Ibid.,  1882. 
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germicide,  a  superficial  caustic,  and  an  alterative.1  Andrews2  found 
thai  a  2  per  cent,  solution  of  the  drug  destroyed  the  infective  proper- 
ties of  gonorrheal  pus  in  from  six  to  ten  seconds,  and  Weeks  '  extin- 
guished the  vitality  of  staphylococcus  pyogenes  aureus  and  typhoid 
bacillus  in  four  seconds  with  a  solution  of  nitrate  of  silver,  1  :  10, 
and  in  eight  seconds  with  a  1  :  50  solution. 

The  treatment  of  corneal  complication,  made  manifest  by  the 
appearance  of  a  haze  fn  this  membrane,  generally  includes  the  use 
of  a_^olution_c£jrt^  into  the  eye  two  or  three  times 

daily!  ThTlo^atioiibTa^nTrgulal  ulcer,  bringing  with  it  the  dan- 
ger of  perforation,  is  bestjxeated  by  the  use  of  a  solution  of_sulphate 
of  eserine.  The  use  of  this  drug  in  the  treatment  of  corneal  ulcers, 
originally  introduced  by  De  Wecker,  has  certainly  been  the  means  of 
arresting  the  sloughing  process  in  various  types  of  corneal  inflamma- 
tion, not  the  least  important  of  which  are  those  which  occur  in  con- 
nection with  purulent  ophthalmia.  It  must  not  be  used  too  strong, 
lest  it  produce  iritic  complications  ;  £  to  \  grain  to  the  ounce  is  quite 
sufficient.  An  excellent  rule  is  to  employ  it  during  the  day-time 
every  three  or  four  hours,  and  to  use  atropine  at  night. 

When  the  vitality  of  the  cornea  is  threatened  or  the  surface  of  the 
conjunctiva  is  covered  with  a  gray  film,  better  results  will  follow  the 
use  of  hot  applications  than  of  cold. 

If  perforation  actually  occurs,  an  attempt  may  be  made  to  reduce 
this  by  means  of  eserine  or  atropine  according  to  its  situation,  and  if 
not  successful  surgical  measures  are  to  be  considered.  Ordinarily,  in 
the  height  of  a  purulent  ophthalmia  surgical  interference  is  not  possi- 
ble unless  the  lens  present  in  a  large  central  perforation  of  the  cornea, 
when  it  may  be  removed.  After  the  discharge  has  ceased  and  the 
conjunctiva  has  become  smooth,  the  result  of  corneal  perforation  is  to  be 
treated,  and  the  measures  elsewmere  described  applicable  to  nebulas, 
leucomata,  or  staphylomata  are  appropriate.  Impending  corneal  per- 
foration under  ordinary  circumstances,  and  unconnected  with  a  purulent 
inflammation  of  the  conjunctiva,  is  often  managed  upon  surgical  princi- 
ples. Under  present  circumstances  it  seems  wise  not  to  attempt  these; 
indeed,  meddlesome  surgical  interference  in  this  respect  may  precipitate 
a  panophthalmitis.  An  exception  to  this  rule  should  be  stated  in  favor 
of  the  actual  cautery,  which  under  some  circumstances  has  arrested  a 
corneal  inflammation  such  as  the  one  under  discussion.  One  or  two 
very  brilliant  examples  have  occurred  in  the  author's  practice. 

If  one  eye  alone  is  affected,  suitable  protection  to  the  sound  eye 
should  be  provided.    In  ophthalmia  neonatorum,  unfortunately  nearly 


1  Consult  also  Openheimer,  Archivf.  GynuekoL,  vol.  xv.  No.  1,  and  Kries,  Wiener 
med.  Wochenschr,  1885,  Nos.  30,  31,  32. 

2  Loc  cil.  3  Medical  Record,  Aug.  3,  1889. 
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always,  however,  both  eyes  are  inflamed.  Such  protection  may  be  ac- 
complished by  an  antiseptic  bandaging  of  the  uninflamed  organ.  Bul- 
ler's  shield  is  difficult  of  application  in  infants.  Frankel  1  has  suggested 
the  daily  use  in  the  unaffected  eye  of  a  drop  of  a  2  per  cent,  solution 
of  nitrate  of  silver. 

From  the  evidence  thus  presented  it  seems  fair  to  assume  that  cold 
applications,  for  which  under  the  conditions  named  hot  fomentations 
are  substituted;  absolute  cleanliness;  frequent  irrigation'  with  anti- 
septic solutions  (boric  acid)  or  weak  germicidal  solutions  (bichloride 
of  mercury  or  carbolic  acid) ;  nitrate  of  silver  at  the  proper  stage ; 
and  atropine  or  eserine,  according  to  circumstances,  if  corneal  ulcera- 
tion appears,  will  meet  with  the  best  results.  The  attendants  must 
be  impressed  with  the  fact  that  upon  their  faithful  carrying  out  of 
directions  and  upon  their  unremitting  care  much  of  the  hope  of  bring- 
ing the  case  to  a  successful  termination  depends.  The  attendants  must 
further  be  impressed  with  the  contagious  nature  of  the  pus.  All  bits 
of  rag  and  pledgets  of  lint  used  in  the  treatment  must  be  destroyed, 
and  the  hands  of  those  engaged  must  be  thoroughly  washed  and 
then  disinfected  with  a  solution  of  bichloride  of  mercury  after  each 
treatment. 

G-onorrhceal  Ophthalmia. — The  second  type  of  purulent  ophthal- 
mia, or  that  ordinarily  known  as  gonorrheal  ophthalmia,  appears  in 
adults,  and  usually  can  be  traced  to  its  source — the  contagion  from  an 
acute  gonorrhoea  or  a  gleet  or  from  an  eye  similarly  affected.  The 
first  symptoms  appear  from  twelve  to  forty-eight  hours  after  inocu- 
lation, and  resemble  those  already  recited  in  connection  with  the 
same  disease  occurring  in  the  newly  born.  The  vitality  of  the 
cornea  is  in  constant  danger,  and  complications  in  this  membrane 
may  arise  during  the  height  of  the  attack  or  when  convalescence 
apparently  is  established.  They  consist  either  in  ulcers  or  a  more 
or  less  dense  0£>acity,  which  may  be  followed  by  ulceration  or  arise 
independently  of  this  condition.  If  perforation  occurs,  the  phe- 
nomena described  on  page  937  are  likely  to  ensue,  and  even  without 
perforation  iritis,  cyclitis,  and  secondary  disease  of  the  uveal  tract  may 
develop.  Gonorrhceal  ophthalmia  reaches  its  climax  in  about  ten  days, 
and  then  gradually  subsides  in  from  one  to  two  months,  or  it  may 
pass  into  a  chronic  type  and  may  be  one  of  the  forms  of  chronic 
blennorrhoea. 

Treatment. — This  includes  the  same  principles  and  practice  de- 
scribed in  connection  with  ophthalmia  neonatorum,  but  requires  certain 
modifications  suggested  by  the  adult  age  of  the  majority  of  the  cases. 

In  the  beginning,  when  the  inflammatory  reaction  is  of  high  degree, 
a  few  leeches  may  be  applied  to  the  temple.  If  during  the  stage  when 
1  Klin.  Monatsbl.  fiir  Augenheilktmde,  Feb.,  1889. 
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the  .-welling  of  the  lids  is  so  omit  that  their  pressure  threatens  to 
destroy  the  cornea,  the  outer  canthus  may  be  divided  fcanthotoniy). 
This  arts  in  a  twofold  manner,  by  relieving  pressure  and  by  depleting 
the  engorgement  through  the  loss  of  blood  occasioned  by  the  incision. 
Repeated  incisions  of  the  hard  rim  of  chemotic  conjunctiva  which  sur- 
rounds the  cornea  Will  also  bring  relief.  In  desperate  cases  some  ope- 
rators (Critchett 1  and  Fuchs2)  have  not  hesitated  to  split  the  lid  verti- 
cally and  stitch  the  divided  portions  to  the  brow,  restoring  them  by  a 
plastic  operation  after  the  disease  had  subsided. 

Cold  may  be  applied  with  compresses  in  the  manner  described,  or 
continuously,  if  need  be,  with  Leiter's  tubes.  Under  the  circum- 
stances already  described  hot  applications  may  be  substituted. 

The  local  applications  include  the  antiseptic  lotions  and  other 
astringents  described  in  connection  with  Ophthalmia  Neonatorum,  in 
addition  to  which  a  drug  which  has  found  favor  with  many  may  be 
mentioned — namely,  permanganate  of  potassium.  A  solution  1  :  100 
is  prepared,  and  from  this  a  sufficient  quantity  is  taken  to  alter 
half  a  pint  of  water  to  a  deep-red  color,  and  the  lotion  thus  pre- 
pared used  in  the  ordinary  manner  for  cleansing  the  conjunctival  cul- 
de-sac.  Much  testimony  in  regard  to  the  value  of  permanganate  of 
potassium  thus  employed  is  at  hand.  Stellwag,  who  was  accustomed 
to  use  this  in  a  3  per  cent,  solution,  irrigated  the  eye  every  three  or 
four  hours. 

At  the  proper  stage  nitrate  of  silver  is  the  best  remedy,  and  the 
directions  which  were  given  concerning  the  time  of  its  application  in  the 
purulent  ophthalmias  of  infants  are  here  applicable.  Generally,  it  is 
unnecessary  to  use  it  in  a  strength  greater  than  10  or  15  grains  to  the 
ounce,  but  when  the  granulations  are  exuberant  the  mitigated  or  solid 
stick  at  times  will  alone  control  the  process.  The  great  secret  of  the 
application  of  this  drug  is  that  it  shall  be  thoroughly  done.  All  flakes 
of  lymph  and  adherent  pus  are  to  be  carefully  wiped  away,  and  not 
merely  the  anterior  portion  of  the  palpebral  conjunctiva  should  be 
exposed,  but  also  the  retrotarsal  folds. 

On  the  appearance  of  any  of  the  types  of  ulceration  of  the  cornea  the 
surgeon  must  decide  between  atropine  and  eserine.  No  question  arises 
if  the  iris  is  involved,  but  in  the  absence  of  such  complication  the 
action  of  eserine  is  more  favorable.  If  the  eserine  produces  pain,  this 
may  be  mitigated  by  the  employment  of  a  few  drops  of  the  ordinary 
atropine  solution  at  night.  Corneal  involvement  does  not  contrain- 
dicate  the  caustic  applications  to  the  lids,  only  these  must  be  made  with 
great  care  to  avoid  any  pressure  upon  the  eyeball. 

Threatening  perforation  suggests  the  operation  of  paracentesis,  which 
is  often  recommended,  but  owing  to  the  objections  already  urged  against 

1  Lancet,  April  3,  1880.  2  Centralbl.  f.  prak.  AugcnheilL,  1881,  p.  198. 
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its  performance  is  not  always  applicable'.  A  substitute  for  this  operation 
is  the  use  of  the  actual  cautery.  If  perforation  has  taken  place,  the 
natural  procedure  of  seizure  and  excision  of  the  prolapsed  iris  is  not 
always  safe,  lest  it  open  a  way  for  the  entrance  of  infecting  material  to 
the  deeper  structures  of  the  eye.  A  small  prolapse  peripherally  sit- 
uated may  subside  under  the  vigorous  application  of  ©serine;  when 
centrally  placed,  under  the  use  of  atropine.  The  final  outcome  of  the 
case  will  depend  upon  the  extent  of  the  corneal  involvement,  and  the 
treatment  of  a  remaining  leucoma,  staphyloma,  or  shrunken  ball  will 
require,  according  to  circumstances,  iridectomy,  abscission,  evisceration, 
or  enucleation. 

Gonorrheal  ophthalmia  is  to  a  certain  extent  amenable  to  general 
treatment,  and  a  vigorous  individual  may  with  propriety  be  brought 
under  the  influence  of  mercury,  preferably  by  inunctions,  in  the  begin- 
ning of  the  disease  and  when  there  is  high-grade  inflammatory  action. 
Debilitated  patients  require  quinine,  iron,  strychnine,  and  milk  punch, 
the  last  if  there  is  any  tendency  to  sloughing  of  the  cornea.  Poor 
circulation  calls  for  digitalis  or  mix  vomica.  It  is  very  certain  that 
these  measures  favorably  modify  the  failing  nutrition  of  the  cornea. 
The  pain,  which  is  often  severe,  may  be  allayed  with  morphine ; 
indeed,  the  latter  drug  has  a  good  influence  on  the  sloughing  process. 
It  is  a  mistake  in  serious  forms  of  this  disease  to  depend  alone  upon 
local  measures. 

All  of  the  drugs  which  have  been  mentioned  in  connection  with 
Ophthalmia  Neonatorum  have  been  used  in  gonorrheal  ophthalmia, 
and  much  evidence  is  at  hand  from  various  reporters  in  regard  to  their 
efficacy.  For  example,  Burnham  1  has  advocated  the  free  and  frequent 
use  of  carbolic-acid  lotion,  1  :  20,  believing  that  it  acts  beneficially  on 
the  cornea  when  perforation  is  threatened.  E.  A.  Browne2  uses  a  2 
per  cent,  phenol,  and  afterward  a  2  per  cent,  trichlor-phenol,  solution 
for  irrigation ;  ' Simi 3  speaks  favorably  of  resorcin  in  suppurative 
inflammation  of  the  conjunctiva;  Brame4  has  recommended  nascent 
iodide  of  silver  in  purulent  and  catarrhal  conjunctivitis — a  treatment 
which  is  also  endorsed  by  Sedan  ;5  Bader6  claims  good  results  for  the 
use  of  a  salve  consisting  of  1  grain  of  a  red  precipitate  and  ^  grain  of 
atropine  to  an  ounce  of  vaseline ;  F.  M.  Wilson  7  highly  recommends 
the  use  of  vaseline  in  gonorrheal  conjunctivitis,  the  ointment  being 
freely  introduced  in  the  conjunctival  cul-de-sac — a  practice  which 
is  also  endorsed  by  so  high  an  authority  as  Noycs. 

1  Royal  London  Ophthalmic  Hospital  Reports,  vol.  x.,  1881. 
1  British  Medical  Journal,  Jan.  10,  1885,  p.  68. 

8  Annali  di  Ottal.,  vol.  xii.  1,  1883.  *  Gaz.  des  H6p.,  Sept.,  1882. 

•  Rec.  d'  Ophthal.,  1883,  No.  5,  p.  264.  6  Lancet,  Oct.  14,  1882. 

7  Trans.  Amcr.  Oph.  Soc,  1891. 
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The  chief  reliance  should  be  placed  upon  the  action  of  continuous 
cold  in  the  early  stages,  scrupulous  cleanliness,  eserine  or  atropine, 
according  to  the  circumstances,  in  corneal  ulceration,  and  nitrate  of 
silver  at  the  proper  time.  Much  more  frequently  than  in  ophthalmia 
neonatorum  one  eye  alone  is  affected,  generally  the  right  one;  hence 
the  protection  of  the  sound  eye  becomes  a  matter  of  great  importance. 
A  number  of  methods  are  suggested  :  Buller's  shield  is  made  by  intro- 
ducing a  watch-glass  into  a  piece  of  adhesive  plaster,  which  is  then 
securely  fastened  over  the  eye  in  such  a  manner  that  the  crystal  comes 
directly  in  front  of  the  cornea,  while  the  edges  of  the  plaster  are  secured 
to  the  side  of  the  nose,  brow,  temple,  and  cheek.  Howe  1  protects  the 
unaffected  eye  with  a  shield  of  mica,  which  is  accurately  adapted  to  the 
nose,  brow,  and  cheek  of  the  sound  eye  by  means  of  adhesive  straps. 
Stellwag  recommends  that  the  well  eye  be  protected  with  a  collodion 
bandage.    Under  all  circumstances  Buller's  shield  is  most  convenient. 

Pseudo-membranous  Ophthalmias. 

These  cases  are  characterized  chiefly  by  the  deposition  of  a  false 
membrane,  and  are  generally  known  under  the  single  term  plastic  oph- 
thalmia. Two  chief  varieties  are  seen :  croupous  and  diphtheritic 
ophthalmia,  by  many  authors  considered  different  types  of  the  same 
disease,  but  inasmuch  as  they  exhibit  very  decided  clinical  differences 
they  will  be  given  a  separate  description. 

Croupous  Ophthalmia. — This  is  a  rare  disease,  characterized  by 
a  severe,  usually  painless,  swelling  of  the  lids,  a  membranous  exudation 
upon  the  surface  of  the  conjunctiva,  and  a  scanty  sero-purulent  dis- 
charge. No  distinct  causes  are  known,  although  there  is  some  relation 
between  this  affection,  scrofula,  eczema,  and  a  definite  age  of  childhood. 
It  is  never  found  among  the  new-born  and  never  among  grown-up 
people.  The  patient  at  the  same  time  may  be  suffering  from  a  simi- 
lar condition  of  the  upper  respiratory  tract.  This  disease  must  not  be 
mistaken  for  cases  of  purulent  or  gonorrheal  ophthalmia,  in  which 
flakes  of  false  membrane  form  upon  the  conjunctiva.  The  disease  is 
not  contagious. 

Knapp2  recommends  the  uninterrupted  application  of  iced  com- 
presses and  frequent  removal  of  the  discharge  with  a  weak  solution  of 
chloride  of  sodium  or  chlorate  of  potassium.  Later,  astringents  may 
be  utilized — for  instance,  nitrate  of  silver — but  ordinarily  and  in  the 
earlier  stages  this  is  not  advisable,  as  Horner  states  that  the  only  case 
in  which  he  saw  corneal  ulceration  was  where  this  drug  was  employed. 
Lotz,3  who  lias  well  described  the  affection,  considers  isolation  of  the 

1  Buffalo  Medical  and  Surgical  Journal,  Feb.,  1880. 

2  Archives  of  Ophthalmology,  vol.  xiv.,  1882. 

8  Ueber  Conjunctivitis  Crouposa,  Inaug.  Dissert.,  Basel,  1887. 
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affected  child  unnecessary,  bul  recommends  bandaging  of  the  well  eye 
and  the  application  several  times  a  day  of  a  warm  solution  of  lead- 
water.  Kroll1  advises  chalk  and  water  in  croup  of  the  conjunctiva 
and  finds  it  very  efficient.  Other  local  applications  are  quinine  directly 
upon  the  surface  of  the  lids,  iodoform  salve  in  strength  of  1  :  10 
(Galezowski,2  Fourquette),  and,  after  the  removal  of  the  membrane; 
subnitrate  of  bismuth,  which  in  one  instance  in  the  author's  hands 
appeared  to  be  very  efficient.  Occasionally  the  membrane  is  re-formed 
with  singular  persistency.  If  corneal  complications  arise,  those  musi 
be  treated  in  the  manner  already  described. 

Diphtheritic  Conjunctivitis. — This  is  characterized  by  a  board- 
like, very  painful  swelling  of  the  lids,  a  scanty  sero-purulent  or  sanious 
discharge,  and  an  exudation  within  the  layers  of  the  conjunctiva  which 
leads  to  the  death  of  the  invaded  tissues,  and  tends  by  spreading  to  the 
ocular  conjunctiva  and  by  pressure  to  destroy  the  cornea.  The  disease 
is  contagious,  and  may  originate  from  a  similar  case  or  arise  in  the 
course  of  a  purulent  conjunctivitis.  It  has  occurred,  though  rarely, 
with  ophthalmia  neonatorum.  In  certain  localities  in  the  south  of 
France  and  the  north  of  Germany  it  is  endemic.  It  sometimes  appears 
in  connection  with  eczema  of  the  face,  and  the  most  severe  forms  of  the 
disease  are  seen  during  epidemics  of  diphtheria. 

The  symptoms  consist  essentially  of  those  related  in  the  definition 
already  given.  The  disease  often  begins  as  an  ordinary  purulent  oph- 
thalmia, and  then  goes  on  to  the  characteristic  appearances  produced  by 
the  formation  of  a  dull,  grayish-red  false  membrane,  which  when  torn 
off  leaves  a  raw  and  bleeding  surface  beneath  if  the  process  is  super- 
ficial, but  if  it  is  deep  the  subjacent  tissue  is  pale  and  infiltrated,  and 
when  incised  anaemic  and  lardaceous.  More  than  in  any  disease  of 
the  eye  the  cornea  is  threatened  with  destruction,  and  in  fact  in  any 
fully-developed  case  it  practically  never  escapes  unharmed. 

During  the  earlier  stages  the  best  local  measures  are  cold  compresses 
applied  in  the  manner  already  described.  If  corneal  involvement  is  im- 
minent or  already  at  hand,  hot  compresses  are  to  be  employed  for  ten  to 
twenty  minutes  at  a  time,  or  continuously.  The  eyes  may  be  frequently 
cleansed  with  the  various  solutions  already  recommended.  Besides  the 
collyria  mentioned,  solutions  of  salicylic  acid  and  carbolic  acid  have 
found  favor.  Vossius3  recommends  a  4  per  cent,  solution  of  salicylic 
acid  and  glycerin  to  be  painted  every  half  hour  upon  the  conjunctiva  ; 
Fuchs4  brushes  the  conjunctiva  with  a  1  per  cent,  solution  of  carbolic 
acid  ;  Ficuzal 5  uses  an  application  of  lemon-juice,  which  is  then  washed 

1  Berlin,  klin.  Wochemchr.,  1884.  2  Bee.  d' Ophthahnolog.,  June,  1882. 

3  Klin.  Monatsbl.  f.  Augenheilh,  Nov.,  1881. 

*  Causes  and  Prevention  of  Blindness,  1885. 

6  Bull,  de  la  Clin.  Nat.  Ophth.,  vol.  vi.,  No.  2,  p.  67. 
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away  with  a  2  per  cent,  solution  of  nitrate  of  silver ;  and  Abadie1  speaks 
of  the  application  of  citric-acid  ointment  as  preferable  to  antiseptics. 
Burchardt2  is  an  advocate  of  warm  applications  and  pencilling  the 
diphtheritic  spots  with  bichloride  of  mercury  1  : 1000.  Tannin  and 
glycerin  find  an  advocate  in  Vennerman.  Galezowski  has  employed 
oil  of  cade  1:10;  Tweedy 3  speaks  well  of  quinine ;  Burgmeister  of 
the  flowers  of  sulphur;  and  Mayweg  and  others  of  iodoform.  The 
author  tried  in  one  case  powdered  boric  acid ;  the  result  was  not  favor- 
able. Internally,  the  most  useful  remedies  are  quinine,  iron,  and  mer- 
cury; the  former  should  be  given  in  suppositories,  the  iron  as  the 
tincture  of  the  chloride,  and  the  mercury  either  as  calomel  or  as  the 
bichloride.  Barette4  found  benefit  in  some  cases  from  the  subcutaneous 
injection  of  pilocarpine.  Milk  punch  may  be  added  if  there  is  de- 
pression, and  with  naso-pharyngeal  diphtheria  the  proper  local  measures 
are  to  be  used,  especially,  as  Jacobi5  has  advised,  nasal  injections  of 
bichloride  of  mercury,  1  grain  to  the  pint.  The  usual  protection  of  the 
sound  eye  is  indicated,  and  the  patient  should  be  isolated,  especially  if 
other  children  are  at  hand  who  are  suffering  from  facial  eczema  or  any 
form  of  catarrhal  ophthalmia. 

Phlyctenular  Ophthalmia,  or  that  disease  of  the  conjunctiva  in 
which  a  number  of  white-topped  vesicles  situated  chiefly  upon  its 
palpebral  portion,  appear,  is  so  closely  allied  to  phlyctenular  keratitis 
that  further  discussion  of  it  will  be  found  under  diseases  of  the 
cornea. 

Follicular  Ophthalmia. — This  is  an  affection  of  the  conjunctiva 
associated  with  the  presence  of  small  pinkish  prominences  in  the  con- 
junctiva, chiefly  located  in  the  retrotarsal  folds  and  usually  arranged 
in  parallel  rows.  The  disease  arises  under  the  influence  of  bad  hygienic 
surroundings,  and  often  appears  as  an  epidemic  in  pauper  schools,  asy- 
lums, and  prisons,  but  is  also  very  commonly  seen  in  a  mild  form  among 
children. 

There  is  very  considerable  difference  of  opinion  as  to  whether  this 
disease  should  be  placed  in  a  separate  category  from  granular  ophthal- 
mia, many  authors  looking  upon  it  as  an  early  stage  of  trachoma. 
Bacteriologically,  the  two  diseases  are  considered  identical.  No  doubt 
many  transitional  forms  appear,  but,  clinically  at  least,  follicular  oph- 
thalmia differs  widely  from  true  granular  lids. 

The  subjects  of  follicular  ophthalmia  complain  of  slight  dread  of 
light  and  inability  to  perform  any  close  work.    Inspection  of  the  con- 

1  Bull,  de  la  Clin.  Nat.  Ophth.,  vol.  vi.  No.  2,  p.  67. 

1  Charlie  Annalen,  1886. 

3  Lancet,  Jan.  24,  1880. 

*  Archiv.  a"  Ophth.,  vol.  ii.  No.  2. 

6  Proceedings  of  the  Philada.  County  Medical  Society,  1888. 
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junctiva  reveals  numerous  round  elevations,  chief];,  along  the  fornix. 
These  are  the  tumefied  lymph-follicles.  After  the  disappearance  of 
the  enlarged  follicles  the  conjunctiva  regains  its  natural  state.  Cica- 
tricial changes  do  not  occur,  and  neither  are  there  corneal  complica- 
tions.   In  these  respects  the  disease  differs  from  trachoma. 

The  patient  should  have  the  best  hygienic  surroundings  and  any 
tonic  regimen  that  may  be  indicated.  Locally,  boric  acid,  weak 
bichloride  solution,  and  the  occasional  use  of  iodoform,  aristol,  and 
subnitrate  of  bismuth  and  calomel  in  equal  parts,  are  the  best  meas- 
ures. A  salve  of  J  grain  of  sulphate  of  copper  to  the  drachm  of 
vaseline  has  been  highly  extolled.  If  refraction  error  exists,  appro- 
priate glasses  should  be  ordered,  because  uncorrected  ametropia  aggra- 
vates the  disorder. 

The  surgical  treatment  of  follicular  ophthalmia  includes  the  meas- 
ures which  will  be  described  in  connection  with  Trachoma.  This 
becomes  a  necessity  if  the  disease  establishes  itself  as  an  endemic  in 
asylums,  and  excellent  results  in  eradicating  follicular  ophthalmia 
under  these  circumstances  have  been  reported  by  numerous  observers.1 

Granular  Ophthalmia. — This  disease,  variously  called  granular 
conjunctivitis,  Egyptian  ophthalmia,  and  trachoma,  is  an  inflammation 
of  the  conjunctiva  characterized  by  the  formation  of  rounded  granu- 
lations, which  after  absorption  leave  cicatricial  changes.  It  is  com- 
monly studied  in  two  forms — acute  granulations  and  chronic  gran- 
ulations 

The  former  may  arise  primarily  under  the  influence  of  bad  hygienic 
surroundings,  and  appear  endemically  in  institutions  where  inmates  are 
crowded  together. 

The  symptoms  are  those  of  an  intense  conjunctivitis  associated  with 
hypertrophy  of  the  papillae  and  the  development  of  roundish  granula- 
tions. There  is  little  secretion  at  first ;  later,  a  muco-purulent  dis- 
charge appears,  and  the  process  terminates  by  the  absorption  of  the 
granulations,  or  may  run  into  the  chronic  form. 

The  treatment  of  acute  granulations  is  governed  by  the  princi- 
ples which  have  been  described  under  the  Acute  Ophthalmias,  and  in 
this  inflammatory  stage  soothing  local  remedies  are  indicated,  and 
not  the  astringent  and  caustic  applications  which  are  required  in 
the  chronic  disease.  Neutral  acetate  of  lead  in  2  per  cent,  solu- 
tion is  recommended  by  Sattler;  if  secretion  is  present,  nitrate  of 
silver.  After  inflammatory  symptoms  subside  the  remaining  granu- 
lations are  treated  by  the  methods  which  are  described  with  Chronic 
Trachoma. 

Chronic  granular  lids,  or  trachoma,  results  from  the  imperfect  dis- 
appearance of  an  acute  granulation,  but  much  more  frequently  arises 
1  Consult  Vossius,  Therap.  Monatsheft.,  June  and  July,  1889. 
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as  a  primary  disorder.  Children  arc  less  commonly  attacked  than 
adults,  and  negroes  enjoy  a  comparative  immunity.  The  Irish,  Jews, 
North  American  Indians,  and  Eastern  races  are  strongly  predisposed 
to  this  affection. 

There  is  no  constitutional  cause  for  granular  lids,  although  some 
observers  maintain  that  there  must  exist  in  the  form  of  a  dyscrasia  a 
predisposition  to  this  disease.  Dwellers  in  certain  regions  where  low  and 
marshy  lands  abound  are  especially  prone  to  be  affected,  while  an  altitude 
of  one  thousand  feet  confers  a  comparative  immunity.  A  large  amount 
of  evidence  has  accumulated  indicating  the  dependence  of  granular 
lids  upon  the  presence  of  a  special  form  of  micro-organism — the  tra- 
choma coccus— the  identity  of  which,  however,  has  not  been  estab- 
lished. The  essential  features  of  trachoma  are  the  "granulations," 
which  must  not  be  confounded  with  the  surface  granulations  seen 
durino;  the  course  of  the  disease.  Two  views  have  been  entertained 
concerning  the  nature  of  the  bodies :  one,  that  they  are  new  growths 
of  special  pathological  character,  and  the  other,  that  they  are  derived 
from  the  natural  lymphatic  follicles  of  the  part.  It  seems  likely,  so  far 
as  true  trachoma  is  concerned,  that  the  former  view  is  the  correct  one.1 

Systematic  writers  recognize  the  following  clinical  varieties  of 
trachoma : 

(1)  Papillary  trachoma,  in  which  the  "  trachoma  bodies,"  or  follicles, 
are  sparsely  present  and  hidden  from  view  by  hypertrophied  papillae. 

(2)  Follicular  trachoma,  in  which  the  presence  of  the  "  follicles  "  is 
the  prominent  characteristic.  Some  authors  consider  follicular  oph- 
thalmia a  variety  of  this  type. 

(3)  Mixed  trachoma,  in  which  the  bodies,  or  "granulations,"  lie 
among  inflamed  and  hypertrophied  papillae,  but  are  not  hidden  by 
them.    This  type  is  often  spoken  of  as  diffuse  trachoma. 

It  is  essential  to  remember  that  the  treatment  of  chronic  trachoma 
includes — (1)  Measures  to  facilitate  the  absorption  of  the  "  granula- 
tions," and  induce  cicatrization  with  the  least  possible  damage  to  the 
area  in  which  these  bodies  exist.  Hence  the  various  remedies  must 
not  be  of  such  character  that  they  will  produce  scars  more  harmful 
than  the  original  malady.  (2)  Measures  to  relieve  the  complications 
and  sequels  of  granular  lids — pannus  or  vascularization  of  the  cornea, 
atrophy  and  shrinking  of  the  conjunctiva,  and  trichiasis  and  entro- 
pion. It  is  convenient  to  divide  the  treatment  into  three  depart- 
ments— medicinal,  operative,  and  general.2 

1  Consult  Moauro,  Annali  di  Otlalmologia,  anno  19,  Lasc.  5  and-  6,  1891 ;  also  a 
paper  by  Burnett  on  "Kecent  Views  in  the  Pathology  of  Trachoma,"  Ophthalmic 
Record,  Sept.,  1891,  p.  79. 

J  Professor  Battler's  monograph,  Die  Trachombchandlung  cinst  und  jetzt,  Berlin,  1891, 
contains  a  masterly  review  of  the  various  methods  which  have  been  employed  in  the 
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In  papillary  trachoma  the  first  indications  are  to  subdue  the  hyper- 
trophy of  the  papilla  and  the  secretion.  This  is  accomplished  by 
using  as  a  collyrium  boric  acid  or  bichloride  of  mercury  (1  :  8000), 
and  touching  the  everted  lids  with  solution  of  nitrate  of  silver  (2  per 
cent.)  if  there  is  much  secretion.  Later,  the  use  of  a  crystal  of  alum 
or  sulphate  of  copper  or  tannin  and  glycerin  (gr.  xxx  to  fgj)  is  effi- 
cient.1 These  applications  should  be  made  daily  and  used  interchange- 
ably according  to  the  indications.  Tannin  may  also  be  employed  as 
dusting  powder,  a  useful  combination,  according  to  Wicherkiewicz,2 
being  tannin  1  part  and  boric  acid  3  parts.  This  mixture  is  endorsed 
by  Sattler,  who  uses  the  drug  in  the  form  of  a  salve  (1  :  3  : 10).  Minor 3 
prefers  the  use  of  boric  powder  alone,  especially  in  fresh  granulations. 

In  follicular  trachoma  the  measures  described  in  connection  with 
Follicular  Ophthalmia  (page  947)  are  applicable,  in  addition  to  those 
which  have  just  been  mentioned.  This  variety  is  especially  amenable 
to  the  surgical  interference  which  will  presently  be  described. 

In  chronic  diffuse  trachoma,  or  the  mixed  varieties  of  granular  lids, 
a  host  of  local  remedies  has  been  called  into  service,  notably  sulphate 
of  copper,  nitrate  of  silver,  strong  solutions  of  bichloride  of  mercury, 
and  boroglyceride. 

Sulphate  of  copper  has  long  enjoyed  the  foremost  reputation,  and, 
in  the  form  of  verdigris,  associated  with  other  substances,  was  employed 
by  the  ancient  Egyptians,  1500  years  b.  c,  in  the  treatment  of  those 
affections  of  the  eyes  which  were  the  analogues  of  the  present  trachoma, 
even  if  they  were  not  identical  with  it.4  It  should  be  employed  in 
smooth  crystal,  with  which  the  thoroughly  everted  lids  are  touched 
once  a  day  and  the  surfaces  then  washed  with  water.  The  application 
is  painful,  and  there  is  no  objection  to  the  instillation  of  cocaine.  It 
is  used  in  all  stages,  but  is  most  beneficial  in  chronic  cases  after  cica- 
trization has  begun.5 

treatment  of  trachoma,  and  is  particularly  interesting  in  its  historical  allusions.  The 
reader  who  desires  to  pursue  this  subject  is  referred  to  this  paper,  to  which  the  author 
is  indebted  for  many  of  the  references  contained  in  the  following  paragraphs. 

1  Tannic  acid,  so  much  employed  in  the  treatment  of  granular  lids,  has  an  interest- 
ing history,  according  to  Sattler  [loe.  cit).  It  was  recommended  in  1829  by  Eble,  who 
used  it  in  the  form  of  an  extract  of  galls  mixed  into  a  thick  consistence  with  water. 
In  1859,  Hairion  employed  it  in  concentrated  solution  incorporated  with  gum  arabic 
Hirschberg  in  1871  endorsed  it  as  the  mildest  of  topical  remedies  in  this  disease, 
applying  a  watery  solution  with  a  brush ;  while  Wolfe,  ten  years  later,  advocated  its 
use  in  the  form  of  a  syrup. 

2  Klin.  MonaM.  f.  Augenheilk,  1886,  p.  492. 
s  N.  Y.  Monthly  R,  Feb.,  1882. 

4  Aegypten.  Oeschichtliche  (Studien  eines  Augenarztes  von  J.  Hirschberg),  Leipzig, 
1890,  p.  40,  quoted  by  Sattler,  loc.  cit. 

5  Instead  of  the  ordinary  crystal  of  sulphate  of  copper,  a  stick  of  lapis  divinw, 
which  consists  of  alum,  nitrate  of  potassium,  and  sulphate  of  copper  fused  together,  and 
camphor  equal  to  one-fifteenlli  of  tin'  whole  added,  may  he  used. 
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Nitrate  of  silver,  in  1  to  2  per  cent,  strength,  is  a  suitable  remedy 
whenever  secretion  is  present.  After  its  application  the  usual  precau- 
tion^ to  neutralize  the  excess  are  needed,  especially  if,  as  is  proper  in 
cases  of  great  thickening  and  papillary  hypertrophy,  it  is  used  in  the 
form  of  the  mitigated  stick.1 

In  recent  times  strong  solutions  of  bichloride  of  mercury  have  been 
warmly  recommended  in  the  treatment  of  trachoma,  and  in  many 
respects  are  the  best  of  the  local  applications.  Guaita2  advocated 
bichloride  of  mercury  1  : 500,  applied  with  a  cainePs-hair  brush  or 
cotton  mop,  in  mild  forms,  and  1 : 400  in  severe  forms,  considering 
the  remedy  distinctly  specific.  Staderini 3  fully  endorses  the  method, 
and  Arnauts,4  who  says  that  Romiee  has  employed  corrosive  sublimate 
in  this  way  since  1872,  advises  that  twice  a  week  the  affected  conjunc- 
tiva be  brushed  over  with  a  solution  1  : 120  or  1  : 100,  and  three  times 
a  day  2  drops  of  a  collyrium  of  the  same  drug,  1  :  500,  be  instilled 
into  the  eye.5  Dujardin 6  records  good  results  with  the  application  of 
a  solution  of  1  part  of  sublimate  to  10  of  alcohol  and  240  of  water ; 
and  Wicherkiewicz 7  and  Lapersonne8  recommend  very  strong  solutions 
of  the  sublimate,  .5  to  1  per  cent.  Excellent  results  with  the  bichlo- 
ride-of-mercury  treatment  of  granular  lids  have  been  recorded  in  this 
country  by  Ayres9  and  by  the  author,10  who  has  found  the  following 
method  of  use  :  Every  other  day  the  everted  lids  are  touched  with  a 
solution  of  the  drug  1  :  500  or  1  :  300,  according  to  circumstances,  and 
thrice  daily  a  tepid  collyrium,  1  :  7000,  is  freely  instilled. 

Weak  solutions  of  bichloride  (1  :  3000),  used  every  three  hours  for 
twenty  minutes,  are  advocated  by  Noyes 11  and  also  by  Michel,  who 
employs  the  drug  in  the  form  of  a  salve  (0.003  to  10.0  of  vaseline).12 

Boroglyceride,  from  20  to  50  per  cent,  strength,  is  a  useful  remedy, 
and  is  warmly  recommended  by  Turnbull.  It  has  been  employed  in 
all  stages,  but  is  peculiarly  applicable  when  the  granulations  are  dis- 
appearing and  cicatrization  is  becoming  more  complete,  with  a  tendency 

1  According  to  Sattler,  V.  Hasner  in  1847  and  Desmarres  and  Cunier  in  1845  were 
among  the  first  to  use  nitrate  of  silver  incorporated  with  nitrate  of  potassium. 

s  Annali  di  Ottalmolog.,  anno  xv.,  p.  295-317  ;  ibid.,  anno  xviii.,  p.  356. 

3  Ibid.,  xvi.  p.  403.  *  Anncdes  d' Oculistique,  Jan.,  Feb.,  1889,  p.  51. 

6  A  solution  1 : 120  or  1 :  100  is  unnecessarily  strong,  and  will  cause  irritation ; 
1 :  500  is  sufficient. 

6  Rec.  tfOphlh.,  1884,  No.  1.  7  Soc.frang.  d'  Ophthalm.,  April,  1886. 

8  Bulletin  med.  du  Nord,  1889. 

9  President's  address  Section  of  Ophthalmology,  Amer.  Med.  Assoc.,  Nashville, 
1890. 

10  Univ.  Med.  Mag.,  vol.  ii.  p.  557.  11  Diseases  of  the  Eye,  p.  323. 

a  Sattler  mentions  as  an  interesting  historical  fact  that  Buzzi  in  1825  used  in  con- 
tagious ophthalmia  a  sublimate  solution  (1  grain  to  5  ounces  of  water).  In  1784, 
Conradi  employed  the  solution  long  afterward  known  as  "  Aqua  Conradi,"  in  which 
bichloride  of  mercury  formed  the  essential  part. 
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to  dryness.  It  seems  to  lessen  the  tendency  to  the  production  of  a 
xerotic  condition  of  the  conjunctiva.1 

In  addition  to  the  remedies  which  have  jusl  been  described  the  fol- 
lowing drug's  have  (bund  favor: 

Dixon  2  praises  the  local  application  of  liquor  potassii  to  the  granu- 
lations. Iodoform  has  been  extensively  employed,  both  in  the  form 
of  the  powder  and  salve,  either  by  itself  or  in  conjunction  with  the 
other  remedies;  for  example,  Kazaurow8  prefers  the  iodoform  oint- 
ment in  conjunction  with  the  copper  crayon  or  a  solution  of  nitrate  of 
silver.  Mooren4  has  reported  the  disappearance  of  trachoma  after  the 
use  of  iodoform  rubbed  upon  the  lids  in  the  form  of  the  collodion 
(5  :  30),  a  salve  of  the  same  drug  being  inserted  into  the  conjunctiva. 
Brettaur,5  in  a  contribution  on  the  use  of  iodoform  in  conjunctival 
affections,  recommended  that  the  drug  be  dusted  into  the  eye  in  acute 
granulations.  In  the  discussion  Horner,  Leber,  Nieden,  and  other 
surgeons  testified  as  to  its  use  in  trachoma  and  other  diseases  of  the 
conjunctiva.  In  spite  of  this  testimony,  and  much  more  that  could 
be  cited,  the  drug  has  not  at  the  present  time  found  very  much  favor, 
and  Sattler  concludes  that  it  has  seen  its  day  in  the  therapeutics  of 
trachoma.  Instead  of  iodoform,  there  is  a  good  deal  of  evidence  as 
to  the  value  of  aristol,  to  which  reference  has  already  been  made  in 
Follicular  Ophthalmia.  Certainly  in  some  of  the  types  of  granular 
disease  it  seems  to  have  a  mild  curative  influence.6 

Carbolic  acid  has  met  with  considerable  success  in  the  hands  of 
some  surgeons.  Collins7  employs  a  pure  carbolic  acid  just  liquefied, 
with  which  he  touches  the  everted  lids,  and  washes  away  the  excess 
with  a  copious  irrigation  of  water.  Fieuzal 8  has  used  a  2  per  cent, 
solution  of  carbolic  acid  with  advantage,  and  Auvray 9  recommends 
bathing  with  phenic-water  1  :  500.  Finally,  carbolic  acid  has  been  used 
in  the  form  of  a  subconjunctival  injection  in  granular  trachoma,  2  or  3 
drops  of  a  2  per  cent,  solution  being  introduced  by  means  of  a  Pravaz 
syringe,  the  testimony  of  Schtschepkin 10  being  that  after  two  or  three 
injections  of  this  character  the  granulations  disappeared.11 

1  Medical  News,  Feb.  7,  1891.  2  Diseases  of  the  Eye,  3d  ed.,  p.  56. 

8  Wratsch,  1883.  4  Fiinf  Lustra  der  Ophthalmohg.  Prakt.,  1882. 

5  Berieht  der  Heidelberg.  Ophth.  Gesellsek,  1881. 

6  See  an  article  by  Wallace,  University  Medical  Magazine,  1891. 

I  Royal  London  Ophthalmic  Hospital  Reports,  vol.  xi.,  1887. 

8  Tliise  de  Paris,  1884.  9  Ibid.,  1883,  abstr.  in  Knapp's  Archives. 

">  Wratsch,  1886,  No.  42,  abst.  Arch,  of  Ophthalmology. 

II  Sadler,  commenting  on  this  rather  extraordinary  treatment,  remarks  thai  fortu- 
nately it  found  no  acceptance,  not  only  because,  as  one  observer  points  out,  it  is 
intensely  painful,  but  because  it  had  no  influence  in  stopping  the  development  of  the 
follicles,  while  the  introduction  of  the  injections  was  followed  by  the  development  of 
scars. 
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Resorcin  in  1  to  3  per  cent,  .solution,  put  up  with  glycerin,  has  been 
recommended  even  after  other  remedies  have  failed.1 

Panas  introduced  the  use  of  beta-naphthol  in  the  form  of  a  salve 
(0.1  to  0.3  to  30.0  vaseline),  the  conjunctival  sac  at  the  same  time  being 
irrigated  with  a  weak  solution  of  the  drug,  and  reports  good  results. 
Confirmatory  evidence  of  the  value  of  this  treatment  comes  from 
Delageniere2  and  Dupont3  recommends  both  a  lotion  and  a  salve  to  be 
used  W  ith  massage  movements.  He  prefers,  however,  alpha-  to  beta- 
naphthol.  No  doubt  the  treatment  with  naphthol  is  efficacious  in  cer- 
tain cases,  but  it  is  by  no  means  free  from  considerable  irritation. 

Chromic  acid  has  had  a  few  advocates  in  recent  times,  notably 
Darrier.4  He  advises  that  there  shall  be  an  alternate  application  of 
chromic  acid  and  sulphate  of  copper,  especially  in  the  tough,  leather- 
like granulations.5  Quinine  has  been  used  in  the  form  of  a  collyrium 
by  Nagel,6  aud  by  Prout 7  and  by  Bader 8  in  the  form  of  a  powder. 

The  use  of  boric  acid  in  a  powder  in  the  treatment  of  this  disease 
has  been  referred  to,  and  some  surgeons  employ  various  indifferent 
pulverized  substances  dusted  directly  upon  the  affected  area,  and  mas- 
sage performed  by  means  of  the  fingers  placed  upon  the  cutaneous  sur- 
face of  the  lids.  The  rubbings  necessary  are  followed  by  considerable 
irritation,  which  is  subdued  by  means  of  a  cooling  lotion,  usually  of 
boric  acid.  Instead  of  the  use  of  indifferent  powders  by  means  of  mas- 
sage, or  of  boric  acid  in  the  same  manner,  many  surgeons  have  em- 
ployed the  yellow  oxide  of  mercury  in  the  form  of  a  salve.  In  the 
experience  of  the  writer  in  some  very  stubborn  cases  of  trachoma 
which  have  resisted  other  medical  means  this  has  proved  an  efficient 
remedy  ;  but,  like  other  massage  treatment  of  the  eye,  it  is  tedious  and 
a  good  deal  of  irritation  is  associated  with  the  method.  The  yellow- 
oxide  salve  simply  introduced  without  severe  rubbing,  or  calomel  either 
in  salve  or  in  powder,  enjoys  a  good  reputation  in  the  treatment  of 
milder  forms  of  granular  lids. 

Iodide  of  silver  is  said  to  have  an  exceedingly  beneficial  effect  in 
some  types  of  granular  conjunctivitis.  Sedan9  recommended  that  a 
few  drops  of  a  solution  of  iodide  of  potassium  and  glycerin  be  instilled 
in  the  conjunctival  sac,  followed  by  the  use  of  a  solution  of  nitrate  of 
silver.    Quite  recently 10  the  most  gratifying  results  from  the  use  of 

1  Ann.  di  Ottahn.,  anno  xiv.,  p.  186.  2  Arch,  d' Ophthalmolog.,  t.  9,  1889. 

3  These  de  Paris,  1889,  abst.  in  Knapp's  Archives. 

4  Soc.  franc.  d'Ophth.,  Apr.  29, 1886. 

5  Sattler  (loc.  cit.)  makes  the  interesting  observation  that  Hairion  used  chromic  acid 
in  the  treatment  of  granulations  thirty  years  before  Barrier's  time  (Ann.  d'  Oculistiquc, 
t.  39,  p.  213). 

6  Klin.  Monalsbl.f.  AuyenhcilL,  18G9,  p.  430.  7  Tram.  Amer.  Oph.  Soc,  1870. 
8  Lancet,  1871,  part  ii.  p.  604.                                9  Ecc.  d'Ophthal,  1881. 

10  Ophthalmic  Record,  Sept.,  1891. 
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nascent  iodide  of  silver  in  the  treatment  of  granular  lids  have  been 
reported.  Berberina  and  hydrastin  have  found  favor  with  some  sur- 
geons in  the  treatment  of  chronic  forms  of  inflammation  of  the 
conjunctiva.  An  aqueous  solution  of  from  2  to  5  per  cent,  may  be 
employed.1 

Operative  interference  of  one  type  or  another  is  contraindicated  only 
in  very  acute  forms,  being  applicable  so  long  as  any  granulations  appear. 
The  methods  which  have  been  employed  may  be  included  under  ab- 
scission or  excision  of  the  granulations,  with  or  without  portions  of  the 
retrotarsal  fold  ;  scraping  or  curetting  the  granulations  with  variously 
devised  instruments;  crushing  the  granulations;  and  destroving  the 
follicles  by  means  of  the  electro-  or  thermo-cauterv.  Many  of  the 
surgical  procedures  have  fallen  into  disrepute  on  account  of  the  fact 
that  they  resulted  in  cicatrization  which  was  exceedingly  disfiguring. 
The  operative  treatment  of  granular  lids  is  by  no  means  a  new  method, 
and  some  of  the  surgeons  in  the  early  portion  of  the  present  cent  un- 
warned against  the  indiscriminate  cutting  away  of  the  granulations. 

As  soon  as  it  became  evident  that  the  cure  of  trachoma  was  hastened 
by  a  thorough  eradication  of  its  essential  feature — the  granulations — 
judicious  surgical  procedures  began  to  find  favor,  and,  according  to 
Sattler,  Pilz 2  deserves  the  credit  of  first  describing  a  practical  method 
by  excision  of  the  separate  granulations  with  a  curved  scissors,  es- 
pecially of  those  which  had  their  seat  upon  the  retrotarsal  folds.  He 
operated  on  only  a  few  granulations  at  a  time,  sometimes  using  a  cata- 
ract needle  to  empty  the  granules  of  their  gelatinous  contents. 

In  1874,  Galezowski3  methodically  practised  excision  of  the  retro- 
tarsal folds,  afterward  to  be  followed  by  the  ordinary  topical  treatment. 
Heisrath  4  employed  the  operation  known  by  his  name,  which  consisted 
of  the  excision  of  a  moderately  broad  piece  of  the  transition  fold  of 
the  conjunctiva,  the  incision  to  include  the  subconjunctival  tissue  and 
portion  of  the  tarsus.  Bleeding  having  been  stopped  by  ice,  a  collyrium 
of  carbolic  acid  (1  per  cent.)  was  employed  and  any  wound  granulations 
snipped  away  with  seissoi's.  Richter5  advocated  excision  of  the  retro- 
tarsal fold  to  an  extent  which  does  not  seem  justifiable.  Schneller 6 
practises  a  more  moderate  and  rational  treatment  by  excising  a  piece  of 
the  retrotarsal  fold  after  the  manner  of  Heisrath,  catching  up  the  dis- 
eased portion  with  specially  devised  forceps,  and  stretching  his  incision 
farther  toward  the  ends  of  the  tarsus,  which  is  not  included  in  the  ex- 
cision. Some  operators  (Everbusch,  Schnabel,  Vossius,  Richter,  and 
Sattler)  introduce  sutures  after  the  incisions,  believing  that  these  pre- 

1  Consult  Drugs  and  Medicines  of  North  America,  1885,  vol.  i.  p.  171. 

2  Viertcl.  Jahrsch.f.  d.  praht.  Ileilkunde,  42,  B.  (xi.  Jahrg.),  S.  73. 

»  Rec.  d'Opht.,  1874,  p.  132.  *  Bed.  Urn.  Wochcmchr.,  Nob.  28,  29,  30,  1882. 

6  Graefe's  ArcUv  of  Ophtlwlomologie,  1885.  0  Ibid.,  xxx.  A,  S.  181,  188  I. 
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vent  the  formation  of  wound  granulations;  others  (Schneller)  dispense 
with  their  use. 

Among  the  most  satisfactory  methods  of  crushing  the  granulations 
is  the  one  advocated  by  Noyes,  especially  useful  in  the  follicular  tra- 
choma. He  uses  two  forceps  of  special  pattern,  one  in  each  hand, 
everts  the  lids,  and  holds  one  end  of  the  tarsus  with  one  forceps,  and, 
applying  the  other,  pulls  against  the  former,  thus  squeezing  and  strip- 
ping out  the  granulations.  The  free  bleeding  should  be  wiped  away 
with  cotton  drenched  in  a  sublimate  solution.  If  there  is  much  re- 
action, cold  compresses  may  be  employed.  The  subsequent  treatment 
consists  in  the  application  of  a  weak  solution  of  nitrate  of  silver.  For 
the  method  of  Noyes  may  be  substituted  Kuapp's  treatment,  which 
consists  in  pressing  out  the  trachomatous  substance  with  a  special 
roller  forceps  operated  on  the  mangle  principle.  Dr.  Knapp  has 
operated  on  more  than  fifty  cases  with  this  forceps  with  most  satis- 
factory results.1  The  author  has  had  a  considerable  experience  with 
the  method  advocated  by  Noyes,  and  his  results  have  been  most  satis- 
factory. Eecently  he  has  employed  the  forceps  of  Knapp  with  equally 
good  results.  Instead  of  crushing  out  the  granulations,  many  sur- 
geons have  employed  a  sharp  spoon  or  similar  instrument  and  curetted 
away  the  tissue.  According  to  Sattler,  Bardenheuer  was  the  first  to 
employ  the  sharp  spoon  for  this  purpose  in  1877,  and  since  his  time 
numerous  surgeons  have  followed  this  method.  Sattler,2  who  has  tried 
crushing  of  the  granulations  between  the  finger-nails  or  with  specially- 
prepared  forceps,  objects  to  the  great  painfulness  of  the  operation,  and 
thinks  that  tearing  out  the  follicles  with  a  cataract  needle  and  evacuat- 
ing their  contents  with  a  sharp  spoon  offers  excellent  results.  He  has 
specially-devised  forceps  constructed,  and  operates  in  the  following 
manner :  The  follicles  are  ruptured  with  a  needle  and  the  contents 
scooped  out  with  a  fine  spoon,  the  tissue  being  put  upon  the  stretch 
with  fixation  forceps ;  all  the  follicles  must  be  eradicated  at  one 
sitting. 

The  destruction  of  the  granulations  by  the  actual  cautery  or  the  gal- 
vano-cautery  is  a  method  which  in  selected  cases  may  be  followed  with 
satisfaction,  but  so  able  an  observer  as  Noyes,  who  states  that  he  has 
employed  it  frequently,  prefers  crushing  the  granulations.  Samel- 
sohn3  seems  to  have  been  the  first  to  have  employed  burning  of  the 
granulations  with  a  thermo-cautery.  Since  his  time  the  method  has 
been  employed  by  a  great  many  surgeons.4 

A  special  adaptation  of  the  use  of  electricity  in  the  treatment  of 

1  Archives  of  Ophthalmology,  Oct.,  1891,  footnote,  p.  583. 

2  Loc  cit.,  p.  32.  3  Arch./.  Augenheilk,  1873. 

*  Those  interested  in  reference  to  the  literature  of  this  subject  will  find  it  on  ptige 
19  of  Battler's  monograph  {loc  cit.). 
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granulations  is  the  method  published  by  George  Lindsay  Johnson,1 
which  he  has  employed  with  success  in  cases  of  chronic  and  subacute 
trachoma.  The  surface  of  the  everted  lid  is  completely  scarified  with 
a  three-bladed  scalpel  or  sillonneur.  Bleeding  is  stopped  by  means 
of  cotton  dipped  in  a  solution  of  hydronaphthol.  In  the  second 
stage  an  electrolyzer  which  contains  two  blades  is  pressed  firmly  in  the 
grooves  which  have  been  made  by  the  scalpel  and  drawn  slowly  along 
the  furrows  from  end  to  end.  About  four  to  six  cells  of  a  Stoehrer's 
carbon-and-zinc  battery  are  necessary.  All  of  the  grooves  are  taken 
in  turn  and  traversed  in  this  manner  very  slowly  from  end  to  end. 
The  lids  are  finally  washed  free  from  blood  and  the  foamy  cream 
which  follows  in  the  track  of  the  electrolyzer,  sprinkled  with  a  5  per 
cent,  solution  of  cocaine,  and  dusted  with  calomel.  The  eyes  are 
bandaged,  and  healing  is  said  to  take  place  at  the  end  of  a  week. 
During  the  course  of  the  treatment  bathing  with  boric-acid  lotion  and 
the  use  of  hydronaphthol  ointment,  1  :  800,  is  practised.  A  very  old 
treatment  has  been  rejuvenated  by  Von  Schroeder,2  which  consists  in 
tearing  out  the  granulations  by  means  of  a  specially-devised  wire  brush 
called  a  trachoma  brush  ("  brossage").  Instead  of  a  wire  brush,  a  hard 
toothbrush  has  been  employed  by  many,  the  lids  having  been  previously 
everted  and  scarified.  Favorable  reports  of  this  method  of  treating 
granulations  may  be  found  in  the  testimony  of  Osio,  Lloret,  and  Fer- 
nandez.3 The  extensive  destruction  of  the  epithelium  is  the  chief 
objection  to  this  method. 

Dr.  John  E.  Weeks,4  however,  recommends  partial  removal  of  the 
granules  by  scarification  and  rubbing  with  a  brush,  and  the  introduc- 
tion of  a  strong  germicide,  according  to  the  method  pursued  in  Abadie's 
clinic.  It  is  also  practised  by  Panas,  De  Wecker,  and  others.  The 
fully-exposed  fornix  of  the  conjunctiva  is  scarified  with  parallel  incis- 
ions, the  exposed  surfaces  thoroughly  rubbed  with  a  toothbrush,  which 
carries  a  solution  of  bichloride  of  mercury  1  :  500.  The  lids  are  then 
freed  from  clot  and  bandaged  with  an  antiseptic  dressing.  After 
twenty-four  hours  this  is  removed  and  the  bichloride-of-mercurv  treat- 
ment continued.  The  operation  is  known  as  grattage,  and  is  highly 
praised  by  the  reporter. 

A  few  words  may  be  said  in  regard  to  the  general  treatment  of 
trachoma,  although,  as  has  already  been  stated,  there  is  no  constitu- 
tional disorder  to  which  it  may  be  ascribed;  its  subjects  not  infre- 
quently are  anajmic  and  scrofulous.  It  is  perfectly  true  that  chronic 
trachoma  appears  also  in  people  of  apparently  perfect  health.  Should, 

1  Archives  of  Ophthalmology,  April  and  July,  1890,  p.  264. 

2  St.  Petersburg,  med.  WoehenscJvr.,  1888,  No.  I. 
•<  Archives  of  Ophthalmology,  Oct.,  1891,  p.  583. 
*  New  York  Medical  Journal,  Oct.  24,  1891. 
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however,  the  indications  for  general  medication  arise,  an  ordinary  tonic 
regimen  is  advisable.  In  quite  a  number  of  instances  of  trachoma  the 
author  has  found  albumin  in  the  urine.  Many  of  the  subjects,  how- 
ever, were  in  a  large  almshouse  hospital,  and  no  doubt  were  the  subjects 
of  various  types  of  endarteritis.  None  the  less,  the  local  measures  in 
these  cases  were  more  efficient  when  clone  in  association  with  proper 
diet  and  the  administration  of  iron  in  the  form  of  Basham's  mixture. 
Very  few,  however,  would  be  willing  to  trust  the  treatment  of  tra- 
choma, as  Shaffer1  has  done,  to  the  internal  administration  of  potassium 
iodide  without  the  use  of  local  medication.  Residence  in  a  high  alti- 
tude is  advisable. 

AVhile  many  of  the  drugs  which  have  been  described  in  the  previous 
paragraphs  are  useful,  and  may  be  tried  when  the  ordinary  remedies  <W*W*M 
fail,  in  the  opinion  of  the  author  the  most  satisfactory  medicinal 
treatment  of  trachoma  includes  the  use  of  four  drugs:  nitrate  of 
silver  when  there  is  excessive  secretion  and  in  those  instances  where 
there  is  much  hypertrophy  of  the  papillary  layer  of  the  conjunctiva ; 
strong  solutions  of  bichloride  of  mercury,  in  the  method  already 
described,  in  all  other  stages  of  trachoma  except  when  there  is  cica- 
trization beginning  and  the  tendency  to  a  xerotic  condition  arises; 
sulphate  of  copper,  or  lapis  divinus,  valuable  at  any  time  except  when 
there  is  much  secretion,  but  most  useful  when  the  surface  of  the  con- 
junctiva remains  rough,  but  distinct  prominences  are  wanting,  and 
yellowish  and  white  lines  begin  to  intersect  each  other  between  the 
granulating  surface ;  and  finally  boroglyceride  as  the  granulations  are 
gradually  disappearing  and  the  cicatrization  becoming  more  complete, 
with  a  tendency  to  dryness.  Success  seems  to  depend  upon  three 
points  :  complete  exposure  of  the  affected  area  and  thorough  applica- 
tion of  the  remedy ;  selection  of  the  topical  medication  according  to 
the  stage  of  the  disease  which  is  present ;  and  the  avoidance  of  unin- 
telligent routine  treatment,  with  scrupulous  cleanliness  with  anti- 
septic solutions  in  the  interval  between  the  use  of  local  caustic  and 
astringent  measures.  Of  the  operative  measures,  crushing  the  granu- 
lations seems  to  offer  the  best  advantages  in  the  follicular  types  of 
the  disease,  and  rjrattage  in  the  diffuse  varieties. 

Pannus. — If  this  is  mild  in  character,  consisting  of  only  a  few 
vessels  in  the  cornea  and  slight  roughening  of  the  epithelium,  it 
will  disappear  with  the  subsidence  of  the  granulations.  If  it  is 
severe  in  type  and  associated  with  corneal  granulations,  treatment 
specially  directed  to  its  cure  is  required.  The  question  how  much 
violent  pannus  contraindicates  the  local  astringent  or  caustic  which 
is  being  applied  to  the  granulations  must  be  decided  by  observing 
whether  the  pannus  is  aggravated  or  not  by  the  topical  medication. 

1  Wien.  med.  Presse,  1881,  S.  759. 
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Ulceration  of  the  cornea  in  the  presence  of  any  change  in  the  color 
of  the  iris  or  of  actual  iritis  indicates  atropine  drops.  In  the  absence 
of  iritic  complications  eserine  is  the  better  drug.  Inveterate  thick 
and  fleshy  pannus  in  former  times  was  treated  by  inoculating  the  con- 
junctiva with  blennorrhceic  pus,  and  thus  causing  a  violent  acute  oph- 
thalmia. As  a  substitute  for  this  De  Wecker  introduced  jequirity.1 
Any  ease  of  stubborn  pannus  without  ulceration  may  be  treated  by 
the  production  of  a  violent  conjunctivitis  with  a  3  per  cent,  infusion 
of  this  drug  applied  twice  a  day  to  the  everted  lids.  The  application 
of  the  remedy  is  limited,  although  at  one  time  it  was  looked  upon  as  a 
panacea.2  In  the  opinion  of  some  authors — for  example,  Cheatham  of 
Louisville — jequirity  powder  may  be  used  by  putting  it  directly  upon 
the  granulation  which  it  is  expected  to  destroy.  He  reports  excellent 
results.  The  operation  of  peritomy  was  in  former  times  much  prac- 
tised for  the  relief  of  pannus.  This  consisted  of  excising  a  small  strip 
of  conjunctiva  surrounding  the  margin  of  the  cornea.  Curetting  the 
cornea  in  cases  of  inveterate  pannus  is  advised  by  Gruening,3  who 
reports  excellent  results.  His  method  is  to  anaesthetize  the  eye  with 
cocaine,  and  by  means  of  a  gouge-shaped  instrument  scrape  away  the 
whole  epithelium  of  the  cornea  and  its  superficial  vessels.  Each 
individual  vessel  is  followed  well  into  the  conjunctiva.  The  eye 
should  be  frequently  bathed  with  warm  saturated  boric-acid  solution 
during  the  operation.  A  grayish  membrane  follows  this  operation. 
This  film  disappears  in  the  course  of  two  or  three  days,  and  trans- 
parent epithelium  takes  its  place!  The  author  in  one  or  two  very 
bad  cases  of  pannus  in  the  Philadelphia  Hospital  was  successful 
with  Dr.  Gruening's  method.  A  much  milder  treatment  of  pan- 
nus, and  applicable  to  the  less  aggravated  cases,  is  the  use  of  a  spray 
directly  against  the  cornea.  The  spray  may  be  a  weak  solution  of  sul- 
phate of  copper  or  some  similar  astringent. 

Conjunctivitis  ^Estivalis  (Fruehjahr's  Catarrh,  Spring  Catarrh). 
— This  disease  is  rare,  usually  seen  in  children,  and  is  characterized  by 
photophobia,  stinging  pain,  considerable  mucous  secretion,  hypertrophy 
of  the  tissues  surrounding  the  limbus  of  the  cornea,  and  the  formation 
upon  the  tarsal  conjunctiva  of  flattened  granulations  containing  between 
them  deep  furrows.  One  of  its  most  remarkable  characteristics  is  its 
return  with  the  early  spring,  about  April,  and  its  subsidence  in  the  fall 
and  winter.    The  disease  is  evidently  a  chronic  epithelial  overgrowth, 

1  The  literature  of  jequirity  is  enormous.  Those  desiring  to  pursue  the  subject 
further  will  find  the  most  valuable  papers  and  references  in  Archives  of  Ophthalmology, 
vol.  xiii.  p.  206,  et  seq. 

*  Ewseienko  (Med.  Wjestruk,  1884,  No.  13,  abst.  Knapp's  Archives)  treats  pannus  with- 
out jequirity  by  instilling  several  times  a  day  oleum  juglandis,  and  reports  cures  in  six 
to  eight  weeks.     I  [e  uses  sulphate  of  copper  in  addition. 

»  Transactions  of  the  American  Ophthalmological  Society,  1889. 


DISEASES  OF  THE  CONJUNCTIVA. 


959 


with  simultaneous  hypertrophy  of  the  connective  tissue,  the  deep  layers 
of  the  conjunctiva  remaining  tolerably  normal. 

The  treatment  is  efficacious  only  in  so  far  as  the  relief  of  the  symp- 
toms is  concerned.  Locally  the  use  of  a  mild  astringent  lotion  and 
calomel  are  recommended.  The  destruction  of  the  flattened  granula- 
tions by  means  of  the  actual  cautery  is  proposed  by  Hansen  Grut,  and 
in  like  manner  electrolysis  is  said  to  be  followed  by  good  results. 
Dr.  L.  Webster  Fox  of  this  city  informs  the  author  thai  he  has  had 
good  results  with  the  use  of  boroglyceride.  Sattler  reports  excellent 
results  by  treating  vernal  conjunctivitis  with  strong  solutions  of  subli- 
mate in  the  manner  described  in  connection  with  granular  lids.  Inter- 
nally Fowler's  solution  should  be  exhibited,  Wecker  and  Burnett 1  pre- 
ferring arseniate  of  sodium  in  3-milligram  doses  three  times  a  day. 

Chronic  Ophthalmia  (Chronic  Conjunctivitis.) — There  are  pres- 
ent under  these  circumstances  hyperaemia,  thickening  of  the  papillary 
layer  of  the  conjunctiva,  swelling  of  the  caruncle,  soreness  of  the  edges 
of  the  lids,  and  slight  muco-purulent  discharge.  The  condition  may 
be  a  sequel  of  acute  blennorrhoea  or  arise  as  an  independent  disorder. 
It  is  common  in  elderly  people. 

The  treatment  consists  of  cleanliness  by  means  of  antiseptic  lotions, 
the  application  of  lapis  divinus,  the  alum  crystal,  or  glycerole  of  tannin 
(grains  10  to  the  ounce).  Nitrate  of  silver  does  not  act  well  in  these 
cases.  In  fact,  the  same  remarks  made  in  regard  to  the  treatment 
of  hyperemia  for  the  mast  part  apply  to  this  disease.  Hence  the 
puncta  lachrymalia  should  be  examined,  and,  if  occluded,  opened. 
Uncorrected  ametropia,  which  may  keep  up  congestion,  requires 
attention. 

Lachrymal  Ophthalmia  is  generally  a  form  of  chronic  conjunc- 
tivitis depending  upon  obstruction  of  the  lachrymal  passages.  These 
should  be  rendered  patulous,  and  the  ordinary  remedies  prescribed 
which  are  suitable  for  chronic  ophthalmia. 

Lithiasis  Conjunctivae  is  characterized  by  a  calcareous  degener- 
ation of  the  secretion  at  the  mouths  of  the  Meibomian  ducts,  commonly 
seen  in  elderly  people,  especially  such  as  are  rheumatic.  When  the 
li<Is  are  everted  the  small,  yellowish-white  concretions  will  be  seen, 
and  are  gritty  to  the  touch.  They  act  like  so  many  foreign  bodies. 
Each  concretion  should  be  removed  with  the  point  of  a  fine  needle,  the 
conjunctiva  having  been  previously  rendered  insensitive  with  cocaine. 

Atropine  Ophthalmia  occurs  at  all  ages,  but  is  commonest  in  old 
people.  It  sometimes  will  appear  after  a  few  drops  of  a  solution  of 
atropine  have  been  used,  but  usually  not  until  the  drug  has  been  em- 
ployed for  a  long  time.  It  presents  itself  in  the  form  of  conjunctivitis 
characterized  by  the  formation  of  small  granules,  not  unlike  those  seen 

1  Archives  of  Ophthalmol.,  1881. 
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in  follicular  ophthalmia.  Sometimes  there  is  eczema  of  the  surround- 
ing cutaneous  surface.  The  same  disease  occurs  after  the  prolonged 
use  of  eserine,  hyoseyamine,  duboisine,  and  homatropine,  bul  much 
less  commonly.    It  has  also  been  reported  from  the  use  of  cocaine. 

The  treatment  consists  in  removing  the  cause  of  the  affection,  the 
use  of  an  astringent  such  as  tannin  and  glycerin,  or  the  alum  crystal. 
In  some  instances  the  author  has  found  a  1  per  cent,  solution  of  creolin 
useful. 

Lymphangectiasis  of  the  Conjunctiva  consists  of  the  develop- 
ment of  small  blisters  in  the  conjunctiva,  dependent  probably  upon 
the  interference  with  the  natural  lymph-flow  and  a  distension  of  the 
lymph-spaces.  If  there  is  any  spontaneous  disappearance,  which  is 
frequent,  the  blisters  may  be  incised. 

Xerophthalmos  (Atrophy  of  the  Conjunctiva)  is  the  name  em- 
ployed by  systematic  writers  to  describe  a  dry,  lustreless,  and  shrunken 
appearance  of  the  conjunctiva,  which  is  recognized  in  two  forms — a 
parenchymatous  and  an  epithelial  variety.  The  parenchymatous  type 
is  caused  by  granular  lids,  diphtheritic  ophthalmia,  pemphigus,  and 
essential  shrinking  of  the  conjunctiva.  It  is  hence  a  symptom,  and 
not  a  disease. 

Treatment  is  practically  of  no  avail,  but  some  comfort  may  ensue 
by  instilling  glycerin  and  water  or  by  the  local  use  of  an  emulsion  of 
cod-liver  oil.  Pilocarpine  has  been  suggested  on  account  of  its  physi- 
ological action,  and  also  vapor  baths.  4 

In  the  epithelial  type  the  conjunctiva  assumes  a  lack-lustre  appear- 
ance and  small  cheesy  flakes  appear,  while  the  ocular  surface  is  thrown 
into  greasy  folds.  It  may  occur  as  an  epidemic  associated  with  night 
blindness,  and  is  seen  in  people  whose  nutrition  is  depraved,  especially 
during  prolonged  fasts.  The  treatment  demands  a  nutritious  diet,  a 
soothing  lotion,  dark  glasses,  and  removal  from  the  surroundings 
which  have  caused  the  difficulty. 

Amyloid  Disease  of  the  Conjunctiva  is  a  rare  disorder  in  which 
pale,  yellowish  masses  appear  chiefly  in  the  palpebral  conjunctiva. 
The  diagnosis  can  be  made  with  certainty  only  by  submitting  the 
tissue  to  the  iodine  test.    The  proper  treatment  is  extirpation.1 

Pterygium  is  a  fleshy  growth  consisting  of  hypertrophy  of  the 
conjunctiva  and  subconjunctival  tissue,  usually  triangular  in  shape, 
corresponding  to  the  course  of  one  of  the  recti  muscles,  most  com- 
monly at  the  inner  side  of  the  eyeball,  the  fan-shaped  expansion 
arising  from  the  semilunar  fold  and  caruncle,  and  converging  as  it 
approaches  the  cornea,  to  the  margin  of  which  it  is  attached. 

The  treatment  of  this  disease  consists  in  excision,  which  is  performed 

1  Raehlmann  :  "Amyloid  Degeneration  of  the  Conjunctiva,"  Arch,  of  Ophth.,  vol. 
x.  p.  170. 
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by  seizing  the  pterygium  with  a  toqthed  forceps,  raising  it  from  the 
surface  of  the  eye,  shaving  it  from  its  corneal  attachment,  then  turning 
it  backward  and  carefully  dissecting  it  from  its  base,  or  transplantation, 
which  consists  in  dividing  the  corneal  attachment,  turning  the  pteryg- 
ium back,  and  fixing  its  free  margin  in  an  incision  in  the  lower  part 
of  the  conjunctiva  by  means  of  a  fine  suture.  Instead  of  separating 
the  point  of  the  pterygium  with  a  knife,  Prince  has  suggested  that  it 
shall  be  torn  loose  with  a  strabismus  hook.  This  method  is  very  effi- 
cacious. The  local  use  of  ergot  has  been  recommended,  and  is  said  to 
check  the  growth  of  a  pterygium. 

Pinguecula. — This  is  a  small,  yellowish  elevation  situated  in  the 
conjunctiva  near  the  margin  of  the  cornea,  usually  at  the  inner  side, 
and  also  sometimes  at  the  outer  side.  It  looks  like  a  little  bunch  of 
fatty  tissue,  but  is  fibrous  in  its  nature.  It  may  be  removed  by  pick- 
ing it  up  with  forceps  and  excising  it. 

Bcchymosis  of  the  Conjunctiva  occurs  when  there  is  an  extrav- 
asation of  blood  beneath  the  conjunctiva  sclera?,  and  occurs  under  the 
influence  of  severe  straining  efforts ;  for  instance,  during  a  paroxysm 
of  whooping  cough.  Sometimes  it  arises  without  obvious  cause.  The 
condition,  although  often  alarming  to  patients,  requires  no  treatment. 
The  blood  will  be  absorbed. 

Chemosis  of  the  Conjunctiva  occurs  when  the  connective-tissue 
layer  is  distended  with  serum,  and  is  a  symptom  of  a  number  of 
inflammatory  diseases  of  the  eye.  It  also  occurs  without  obvious 
cause  in  connection  with  paralysis  of  the  straight  muscles  of  the  eye, 
as  the  result  of  certain  medicines  (iodide  of  potash),  and  sometimes  in 
a  recurring  form  associated  with  migraine  and  other  nervous  dis- 
turbances. Ordinarily,  the  treatment  of  the  disease  with  which  it  is 
associated  is  all  that  is  necessary.  If  not,  the  swollen  tissue  may  be 
incised. 

Emphysema  of  the  Conjunctiva  consists  in  a  distension  of  the 
connective-tissue  spaces  with  air,  and  is  almost  invariably  due  to  an 
accident.    A  pressure  bandage  may  be  applied. 

Syphilis  of  the  Conjunctiva  occurs  in  the  form  of  chancres  which 
develop  on  the  upper  and  lower  cul-de-sac,  or  even  upon  the  ocular 
conjunctiva,  and  sometimes  in  the  form  of  a  special  type  of  conjunc- 
tivitis which  has  been  named  syphilitic  conjunctivitis.  The  ordinary 
constitutional  measures  suited  to  syphilis  are  necessary. 

Tumors  and  Cysts  of  the  Conjunctiva. — Translucent  cysts, 
angiomas,  lymphangiomas,  and  dermoid  growths  have  been  described; 
among  the  benign  tumors  lipoma,  fibroma,  osteoma,  and  papilloma 
have  their  habitat  upon  the  conjunctiva.  Cysticerci  have  been  occa- 
sionally found  in  this  situation.  The  treatment  consists  in  an  excision 
of  the  growth  with  scissors  curved  upon  the  flat.  The  wound  may 
Vol.  1 1  [.—61 
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afterward  be  united  with  sutures.  Simple  cysts  will  frequently  dis- 
appear if  their  anterior  wall  is  cut  away. 

Epithelioma  and  Sarcoma  are  the  two  malignant  growths  which 
are  seen  in  this  situation.  In  a  few  instances  they  have  been  removed 
with  preservation  of  the  eyeball,  but  in  most  of  the  examples  the 
proper  treatment  is  complete  excision  of  the  globe. 

Lupus  and  Tubercle  op  the  Conjunctiva. — Lupus  occurs  as 
a  primary  disease  or  extends  to  the  membrane  from  the  surrounding 
integument.  It  appears  in  the  form  of  red,  granulation-like  patches 
placed  upon  an  ulcerated  base. 

Tubercle  of  the  conjunctiva  occurs  as  a  primary  and  as  a  sec- 
ondary affection.  The  chief  symptoms'are  a  somewhat  resisting  thick- 
ening of  the  lids,  dark-red  swelling  of  the  conjunctiva,  especially  of 
the  retrotarsal  fold,  which  is  beset  with  grayish-red  nodules  resembling 
the  follicles  in  granular  ophthalmia,  ulcers  with  uneven  and  slightly 
raised  edges,  whose  floors  have  a  lardaceous  appearance  or  are  covered 
with  grayish  nodules,  slightly  sloughing  in  their  apices.  The  diagnosis 
depends  upon  histological  and  bacteriological  examination. 

The  treatment  demands  destruction  of  all  the  diseased  tissue.  This 
is  best  accomplished  with  a  knife,  curette,  or  galvano-cautery. 
Lunar  caustic  has  also  been  used  with  good  effect.  The  subse- 
quent treatment  should  include  the  use  of  a  collyrium  of  bichloride 
of  mercury  and  dusting  upon  the  surface  iodoform  or  aristol  powder. 
In  some  of  these  instances  in  recent  times  injections  with  the  fluid 
of  Koch  have  been  employed,  a  remedy  which  has  also  been  used  in 
other  affections  of  the  eye — for  instance,  the  scrofulous  types  of 
keratitis — but  at  the  present  writing  does  not  seem  to  enjoy  material 
advantages.1 

Pemphigus  of  the  Conjunctiva  is  a  rare  affection  character- 
ized by  the  appearance  of  bulla?  associated  with  pain  and  lachryma- 
tion,  and  after  succeeding  attacks  degeneration  and  cicatrization  of  the 
conjunctiva. 

The  disease  known  as  essential  shrinking  of  the  conjunctiva,  although 
often  recorded  as  an  essentially  distinct  process,  in  many  instances  is 
probably  a  form  of  pemphigus.  The  atrophy  of  the  membrane  which 
occurs  under  these  circumstances  is  incurable.  Palliative  measures,  by 
keeping  the  conjunctiva  moist  with  glycerin  and  the  other  treatment 
recommended  in  xerophthalmos,  may  be  tried.  Kabbit's  conjunctiva 
has  been  transplanted,  but  without  results. 

1  <  V.nsult  Burnett,  Arch,  of  Ophlk,  vol.  xix.,  Nos.  2  and  3,  p.  113,  and  Knapp,  ibid., 
No.  1,  p.  78. 
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AFFECTIONS  OF  THE  CORNEA. 

Affections  of  the  cornea,  comprising  about  27  per  cent,  of  the 
whole  number  of  cases  of  ocular  disease  which  come  for  treatment, 
constitute  a  group  equal  in  importance  to  those  which  have  just  been 
described. 

Phlyctenular  Keratitis  and  Conjunctivitis  (Strumous  Keratitis, 
Pustular  Keratitis,  Vesicular  Keratitis). — This  disease  is  character- 
ized by  the  formation  upon  some  portion  of  the  cornea  of  small 
papules  or  pustules,  often  associated  with  the  formation  of  a  similar 
lesion  upon  the  conjunctiva.  The  phlyctenules  are  accompanied 
by  much  local  congestion,  lachrymation,  and  intense  photophobia. 
The  corneal  phlyctenules  may  break  down  and  disappear,  or  may 
develop  into  an  ulcer.  Certain  types  of  the  disease  have  received 
special  names  descriptive  of  the  condition.  Thus  when  there  is  asso- 
ciated ophthalmia  the  affection  is  known  as  phlyctenular  keratitis,  with 
catarrh;  an  arrangement  of  the  phlyctenules  around  the  margin  of 
the  cornea  receives  the  name  marginal  keratitis ;  the  formation  of  a 
single  large  pustule  at  the  margin  of  the  cornea,  surrounded  by  a  yel- 
low area  and  with  a  tendency  to  perforate,  is  called  pustular  keratitis  ; 
and  when  a  phlyctenular  ulcer,  originally  formed  at  the  margin  of  the 
cornea,  creeps  across  its  surface,  followed  by  a  leash  of  thickly-crowded 
blood-vessels,  the  term  fascicular  keratitis  describes  the  affection.  The 
disease  is  most  common  in  children  under  the  age  of  puberty  and  in 
those  of  strumous  constitution.  It  follows  in  the  wake  of  the  exanthe- 
mata, and  is  m  close  connection  with  inflammatory  diseases  of  the  nasal 
passages,  and  an  irritating  rhinitis  1  is  a  constantly  associated  affection 
which  in  its  turn  determines  an  eczema  about  the  nares.  Phlyctenular 
keratitis  is  under  the  influence  of  climate,  being  more  aggravated  in 
warm  and  moist  weather.  Micro-organisms  have  been  described. 
Martin 2  has  attempted  to  demonstrate  a  relation  between  astigmatism 
and  keratitis.  The  disease  is  exceedingly  troublesome,  and  constant 
relapses  occur.  These  finally  occasion  a  roughened  and  vascular  con- 
dition of  the  cornea  known  as  phlyctenular  pannus. 

Treatment. —  Local. — The  patient's  lids,  generally  spasmodically 
closed,  should  be  well  separated,  if  necessary  with  a  lid-elevator,  in 
order  to  apply  the  remedies.  Any  discharge  may  be  washed  away 
with  boric-acid  lotion  or  a  bichloride  collyrium  (1  : 10,000).  Solu- 
tions of  acetate  of  lead  are  not  suitable  in  this  or  other  corneal 
affections  associated  with  ulceration.  Atropine  drops  sufficient  to 
maintain  mydriasis  are  indicated  in  nearly  every  case,  but  cocaine, 
except  for  a  temporary  purpose  to  control  photophobia,  ought  not  to  be 

1  Augapneur,  Receuil  d' Ophthalmologic,  Oct.,  1888,  p.  631. 

2  Annate*  a*  Oculist  iquc,  tome  xc.  pp.  14,  176  ;  tome  xci.  pp.  44,  209. 
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used.  After  severe  irritation  lias  subsided  yellow  oxide  of  mercury 
(gr.  j  to  3j),  to  which  £  grain  of  atropine  is  added,  aristol  ointment,  or 
finely  levigated  calomel,  may  be  used.  The  latter  must  never  be  em- 
ployed if  the  patient  is  taking  at  the  time  any  form  of  iodine,  because 
the  iodine  is  freely  eliminated  with  tears  and  unites  with  calomel,  form- 
ing an  intensely  irritating  iodide  of  mercury.  The  photophobia  is  so 
intense  at  times  that  vigorous  measures  are  necessary  to  subdue  it.  The 
following  have  been  proposed:  Douching  the  eyes  with  cold  water; 
touching  the  angles  of  the  eyelids,  which  are  usually  ulcerated  in  a 
manner  analogous  to  the  fissure  ani,  with  a  crystal  of  blue  stone,  as 
proposed  by  Koller  ;l  forcibly  expanding  the  eyelids  with  an  ophthal- 
mostat, thus  stretching  the  fissure ;  dividing  the  fissure  with  a  delicate 
knife;  and  finally  attempting  to  secure  direct  anaesthesia  of  the  Gas- 
serian  ganglion  by  means  of  a  pledget  of  cotton  moistened  with  chloro- 
form introduced  into  the  external  auditory  canal.2 

The  close  etiological  relation  of  disease  of  the  nares  (probably  au 
infectious  rhinitis)  to  phlyctenular  keratitis  is  deserving  of  the  highest 
consideration,  and  the  treatment  is  not  complete  until  the  nasal  pas- 
sages have  been  brought  into  a  healthy  condition.  For  this  purpose 
Augagneur3  employs  a  powder  composed  of  equal  parts  of  pulverized 
camphor,  boric  acid,  and  subnitrate  of  bismuth.  This  is  a  most  useful 
treatment,  especially  if  the  nares  are  cleansed  with  Dobell's  solution 
before  the  insufflation  of  the  powder.  For  the  same  purpose  Kolpinski  * 
uses  a  solution  of  chlorate  of  potash  (15  grains  to  the  ounce),  and  claims 
excellent  recoveries  in  scrofulous  conjunctivitis  without  the  use  of  local 
remedies  to  the  eye.  Iodoform  in  powder  or  salve,  as  an  intranasal 
application,  is  useful.  John  Dunn,5  referring  to  the  etiology  of 
phlyctenular  eye  troubles  in  connection  with  diseases  of  the  throat, 
particularly  dwells  upon  the  removal  from  the  naso-pharynx  of  the 
adenomatous  tissue  which  he  believes  to  be  the  prime  cause  of  the 
trouble.  The  eyes  should  be  protected  with  goggles,  and  the  patient 
encouraged  not  to  bury  his  head  in  the  bed-clothes.  The  best  possible 
surroundings  must  be  obtained,  with  fresh  air  and  wholesome  food, 
coffee,  tea,  and  sweetmeats  being  forbidden.  Cod-liver  oil,  iron,  qui- 
nine, often  advantageously  given  with  pepsin,  arsenic,  and  small  doses 
of  bichloride  of  mercury,  are  the  most  acceptable  internal  remedies. 
The  urine  should  be  examined  in  all  of  these  cases,  and  scrupulous 
attention  to  the  condition  of  the  alimentary  canal  is  an  important 
factor  in  the  treatment.  An  excellent  regulation  treatment  is  a  mild 
course  of  mercurial  laxatives,  especially  of  calomel,  which  may  he 
given  in  doses  which  are  alterative  rather  than  laxative,  ami  in  ehil- 

1  Trans.  Amer.  Ophlhalmolog.  Soc,  1888. 

2  Gutierez-Ponce,  Rec.  d' Oplithalmoloc/ie,  Feb.,  1891.  8  Loc-  cit. 
4  Medical  News,  Sept.,  1884.              5  Neiv  York  Medical  Journal,  Sept.  19,  1891. 
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dren  may  bo  combined  with  sugar  of,  milk.  Martin's  contention  that 
astigmatism  is  a  determining  factor  in  the  production  of  keratitis,  the 
disease  frequently  occurring  at  about  the  time  school-duties  begin, 
suggests  that  in  a  child  with  this  form  of  ametropia,  and  at  the  same 
time  the  subject  of  a  scrofulous  constitution,  the  use  of  glasses  should 
nor  be  delayed.  After  an  attack  of  keratitis  any  refractive  error 
should  be  corrected  if  the  condition  of  the  cornea  will  permit  it.  In 
stubborn  forms  of  recurring  vascular  ulcer,  deep  phlyctenular  ulcera- 
tion, and  in  the  fascicular  type  of  this  keratitis  the  use  of  the  actual  or 
galvano-cautery  is  advisable. 

The  remaining  inflammations  of  the  cornea  are  divided  by  systematic 
writers  into  ulcerative  and  non-ulcerative  inflammations. 

Ulcers  of  the  Cornea,  in  addition  to  those  which  have  been 
described  with  the  preceding  affection,  occur  when  a  stage  of  infiltra- 
tion in  the  cornea  fails  to  terminate  in  absorption,  and  disintegration 
of  the  overlying  structures  takes  place.  They  are  conveniently  gath- 
ered into  several  groups : 

1.  Simple  Ulcer,  often  central,  appears  in  the  form  of  a  small,  super- 
ficial gray  lesion  associated  with  slight  pericorneal  injection.  It  is  com- 
mon in  children,  and  if  neglected  may  form  an  abscess  or  go  on  to  a — 

2.  Purulent  Beep  Ulcer,  which  consists  of  an  area  of  yellowish 
(purulent)  infiltration  surrounded  by  hazy  cornea,  and  with  a  tendency 
to  travel  inward  and  perforate  the  cornea. 

3.  Indolent  Ulcer  may  appear  as  a  shallow  central  lesion  with  a 
slightly  turbid  base ;  as  an  excavated  ulcer,  especially  near  the  margin 
of  the  cornea,  and  quite  commonly  unattended  by  congestion,  hence  its 
dangerous  character ;  and  as  a  reparative  ulcer,  which  occurs  when  an 
ordinary  ulcer  during  healing  assumes  a  clear,  facet-like  appearance  and 
an  indolent  character. 

4.  Infective  or  Sloitghing  Ulcers  (purulent  keratitis)  are  characterized 
by  a  sharp-margined  lesion,  the  anterior  border  of  which  is  more  ele- 
vated and  yellow  than  the  rest,  and  by  a  tendency  to  spread  and  to 
become  complicated  with  iritis  and  the  formation  of  pus  in  the  anterior 
chamber.  The  most  important  type  of  this  form  is  the  acute  serpig- 
inous, or  creeping  xdcer  of  Saemisch,  and  the  circxdar  ulcer.  These 
ulcers  depend  upon  local  infection,  and  often  originate  in  a  trifling 
injury  to  the  cornea,  which,  through  microbic  influence  (probably  a 
special  fungus),  spreads  into  a  dangerous  inflammation. 

As  already  noted,  a  small  central  ulcer  may  spread  and  form  an 
abscess.  In  the  earlier  stages  a  nearly  central  gray  area  forms,  over 
which  the  epithelium  is  unbroken  though  discolored.  This  becomes 
yellow,  notches  laterally,  bulges  forward,  and  finally  bursts,  leaving  a 
more  or  less  ragged  ulcer  covered  with  tenacious  pus,  the  whole  process 
being  described  under  the  term  abscess  of  the  cornea.    A  combination 
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of  suppuration  in  the  cornea  with  pus  in  the  anterior  chamber  is  often 
called  hypopyon-keratitis.  In  some  instances  the  abscess  terminates 
without  rupture  of  the  upper  layers  and  the  formation  of  an  open 
lesion.  Hence  abscess  of  the  cornea,  according  to  the  stage,  may  belong 
to  the  Qon-ulcerative  or  ulcerative  affections  of  the  cornea. 

En  addition  to  the  local  symptoms,  patients  complain  of  severe 
brow-pain  and  the  eye  is  intensely  tender ;  vision  is  reduced  to  mere 
light-perception.  In  other  cases  of  sloughing  ulcer  of  the  cornea  or 
abscess  of  this  membrane  the  subjective  symptoms  of  inflammation  are 
almost  absent. 

Abscess  of  the  cornea  results  from  inoculation  of  the  affected  area 
with  the  pathogenic  micro-organisms  which  are  the  cause  of  suppura- 
tion. Violent  forms  of  suppurative  keratitis  occur  during  the  con- 
valescing stage  of  small-pox,  and  abscess  of  the  cornea  is  occasionally 
seen  with  scarlet  fever,  measles,  typhoid  and  typhus  fever. 

5.  Ulcus  Rodens  is  the  name  applied  by  Mooren  to  a  form  of  creep- 
ing ulcer  which  begins  at  the  upper  edge  of  the  cornea  as  a  superficial 
lesion,  separated  from  the  healthy  portion  by  a  gray  opaque  rim  which 
is  undermined.  Although  cicatrization  may  apparently  begin,  the  dis- 
ease quickly  relapses  and  progresses  until  the  whole  cornea  is  traversed 
and  sight  is  destroyed. 

6.  Circular  Ulcer  occurs  in  the  form  of  a  deep  groove  of  the  corneal 
margin,  unaccompanied  by  much  infiltration.  It  gradually  progresses 
until  it  entirely  girdles  the  cornea  and  cuts  off  its  nutrition.  Subjective 
symptoms  of  inflammation  are  not  prominent,  but  perforation  and  pro- 
lapse of  the  iris  are  common.  A  marginal  phlyctenular  keratitis  by 
coalescence  with  a  number  of  small  foci  may  produce  a  ring  ulcer. 
Circular  ulcer  also  occurs  in  debilitated  subjects,  and  may  be  seen  in 
connection  with  purulent  ophthalmia. 

7.  Dendriform  Ulcers  are  a  form  of  keratitis  depending  upon  a 
special  micro-organism,  and  appear  in  branch-like  ramifications  having 
a  superficial  situation.  The  associated  symptoms  may  be  those  of  an 
acute  inflammation  of  the  cornea,  or  the  disease  may  assume  a  torpid 
and  subacute  character.  The  actual  cause  is  not  positively  known. 
According  to  Fuchs,  the  disease  may  arise  from  febrile  herpes  of  the 
cornea.  Malaria  originates  a  keratitis  in  which  the  lesion  consists  in  a 
peculiar  serpiginous  ulcer  with  lateral  offshoots,  like  the  veins  in  a 
leaf.    This  has  been  particularly  described  by  Kipp.1 

8.  Exhaustion  Ulcers  arise  when  an  ulceration  of  special  microbic 
type  occupies  the  cornea,  usually  in  the  centre,  or  appears  in  the  form 
of  a  ring  abscess  around  its  circumference.  The  tissue  of  the  cornea  is 
speedily  converted  into  a  slough  ;  in  other  cases  slow  atrophy  of  the 

1  Transactions  of  the  American  Ophthalmological  Society,  1890. 
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membranes  take-,  place.    This  condition  is  sometimes  described  under 
the  term  kerato-malaeia. 

Local  Treatment  of  Ulcers  of  the  Cornea.— 1  he  mild 
forms  of  ulcers  of  the  cornea  require  practically  the  treatment  which 
has  been  described  in  connection  with  Phlyctenular  Keratitis.  Usually, 
atropine,  a  lotion  of  boric  acid,  and  dark  glasses  will  suffice.  Blisters 
^cTieto^s"  are  seldom  required ;  an  occasional  leech  in  a  sthenic  case 
may  be  needed.  It  is  very  important  to  remember  that^ocaine, 
although  it  will  relieve  photophobia,  is  positively  harmful  as  a  contin- 
uous application  in  corneal  ulceration.  If  conjunctivitis  accompanies 
tEe~uIcer,  the  collyria  already  described  are  useful. 

After  the  acute  symptoms  have  subsided  local  stimulation  is 
required.  This  is  best  accomplished  with  Pa^nstecher's  ointment, 
which  consists  of  1  grain  of  yellow  oxide  of  mercury  to  the  drachm 
of  vaseline,  to  which  £  grain  of  the  sulphate  of  atropine  may  be  added. 
Later  the  atropine  should  be  omitted  from  the  salve  and  the  mercury 
compound  alone  employed.  Powdered  calomel  answers  a  like  pur- 
pose, provided  the  caution  in  regard  to  its  employment  if  the  patient 
is  under,  the  influence  of  an  iodide  is  exercised.  Iodoform  or  aristol 
in  powder  or  salve  may  be  used. 

A  sluggish  ulcer  or  one  that  is  in  the  healing  stage  may  be  stimu- 
lated by  touching  it  with  a  probe  dipped  in  laudanum  or  a  small 
pledget  of  cotton  moistened  with  a  weak  solution  of  nitrate  of  silver. 
Eserine,  instead  of  atropine,  is  a  useful  drug  in  small  sluggish  ulcers. 

Deep,  sloughing,  and  creeping  ulcers  require  much  more  active 
measures  than  those  which  have  just  been  briefly  described. 

The  first  question  to  be  decided  is  whether  the  patient  shall  be 
ordered  atropine  or  eserine  drops.  Formerly  atropine  was  the  drug 
universally  employed,  because  it  lessened  the  liability  to  iritis,  miti- 
gated the  severity  of  the  inflammation,  and  contracted  the  vessels  of 
the  ciliary  region.  Eserine  in  many  instances  is  the  better  drug, 
because  it  has  the  power  of  stopping  the  migration  of  white  blood- 
corpuscles,  promoting  absorption  through  dilatation  of  the  ciliary  ves- 
sels, and  acting  locally  upon  the  ulceration,  limiting  the  sloughing 
process.  If' the  tension  is  raised,  it  lowers  this.  Its  one  contrain- 
dication in  the  treatment  of  sloughing  ulcers  of  the  cornea  is  the 
presence  of  iritis.  The  drug  should  be  used  during  the  day-time  in  the 
strength  of  from  ^  to  1  grain  to  the  ounce,  instilling  a  couple  of  drops 
at  a  time  every  three  or  four  hours.  At  night  atropine  drops  may  be 
employed.  Pilocarpine  in  twice  the  strength  may  be  substituted  for 
eserine. 

Pain  is  relieved  and  the  process  of  repair  encouraged  by  the  fre- 
quent application  of  hot  compresses  in  the  manner  already  described. 
During  all  this  time  the  cul-de-sac  should  be  irrigated  frequently  with 
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antiseptiq  collyria,  a  saturated  solution  of  boric  acid,  or  bichloride  of 
mercury,  1  :  10,000. 

Instead  of  these  solutions  others  have  found  favor,  many  of  which 
have  been  mentioned  in  connection  with  conjunctival  diseases. 

In  spite  of  the  assertions  of  Stilling  and  others  who  have  followed 
him,  in  the  judgment  of  the  author  pyoktanin  has  no  place  in  the 
treatment  of  ulcers  of  the  cornea. 

Creolin  has  been  used  with  good  effect;  for  instance,  Grossman1 
employs  a  1  per  cent,  solution  with  excellent  results  in  ulcerated  kera- 
titis, and  especially  in  the  dendritic  form  of  corneal  ulcer,  and  Gale- 
zowski2  recommends  this  drug  in  all  corneal  complications  depending 
upon  micro-organisms.  The  same  author,  in  connection  with  Petit, 
has  produced  by  decomposition  of  an  aniline  dye  benzo-phenoneid, 
soluble  in  100  parts  of  water,  which  it  is  claimed  acts  like  pyoktanin, 
but  its  powers  so  far  seem  to  have  received  no  further  confirmation.3 
Purulent  keratitis,  in  addition  to  the  local  application  of  a  subli- 
mate collyrium,  has  been  treated  by  Secondi4  with  subconjunctival 
injections  of  bichloride  of  mercury  in  the  strength  of  1  :  2000,  1  :  5000, 
and  1  : 10,000.  The  good  effects  are  said  to  have  been  apparent  within 
twenty-four  hours.  Iodoform  very  justly  holds  a  high  place  in  the 
treatment  of  corneal  ulceration  of  a  sloughing  type.  It  may  be  used 
in  salve  or  in  powder,  and  Avill  be  referred  to  again  in  connection  with 
other  treatments.  The  recommendation  for  the  use  of  this  drug  in 
ulcerative  processes  of  the  cornea,  especially  in  the  serpentic  forms  and 
in  superficial  and  deep  injuries  of  the  cornea,  is  quite  universal.  Vos- 
sius5  and  Deutschmann 6  are  particularly  strong  in  their  recommend- 
ations.7 In  recent  times  aristol  has  been  substituted  for  iodoform.8 
The  following  formula  has  been  found  useful : 

Aristol,  gr.  xv ; 

Vaselini  vel  lanolini,         da.  gr.  lxxv. 

The  further  consideration  of  the  treatment  of  grave  ulcers  of  the 
cornea  and  their  complications  may  be  best  considered  by  taking  up 
the  matter  under  several  headings : 

1  Wien.  med.  Presse,  1888,  Nos.  31  and  32. 

»  Bee.  d'Ophthal.,  1888,  No.  8,  p.  534. 

3  Lancet,  Jan.  10,  1891 ;  Therapeutic  Gazette,  March,  1891. 

*  Boll.  d'Ocul,  vol.  xi.,  1889.  5  Arch.f.  Ophthalmologic,  xxix.  1,  1880. 

8  Ibid.,  xxviii.  1,  1882. 

7  The  iodoform  treatment,  however,  was  not  without  failures,  and  the  statistics  of 
these  observers,  as  well  as  those  of  Alker,  show  between  6  and  7  per  cent,  of  shrunken 
eyeballs,  the  corneas  of  which  had  been  the  subjects  of  purulenl  ulcers.  Linear  cau- 
terization of  the  lower  fornix  of  the  conjunctiva  has  been  recommended  by  Schies  and 
also  by  Fisch  (Inauy.  Dissert.,  Basel,  1884),  and  very  good  results  are  reported. 

8  Bev.  (jtn.  et  dc  la  Clin,  et  de  Therap.,  Sept.  18, 1890. 
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(1)  Impending  Perforation.— When  perforation  of  the  cornea  seems 
likely  to  occur,  and  in  the  absence  of  a  purulent  conjunctival  secretion, 
an  antiseptic  compressing  bandage  may  be  applied.  This  should  be 
removed  each  dav  or  a  number  of  times  each  day,  and  the  local 
applications  introduced. 

If  the  perforation  is  imminent,  evident  by  the  bulging  for- 
ward of  the  floor  of  the  ulcer,  and  the  intraocular  tension  is  raised, 
paracentesis  of  the  cornea  should  be  performed.  This  is  done  as 
follows :  The  cornea  is  punctured  near  its  lower  margin  or  d i recti y 
through  the  floor  of  the  ulcer  with  a  paracentesis  needle,  constructed 
with  a  shoulder  to  prevent  undue  depth  of  entrance,  the  insertion 
being  an  angle  of  forty-five  degrees  with  the  point  of  contact.  In 
place  of  this  a  broad  needle  held  flatwise  may  be  employed,  the  point 
being  kept  well  forward,  so  as  to  avoid  wounding  the  lens.  By  rota- 
ting the  needle  slightly  on  its  long  axis  the  lips  of  the  opening  are 
separated,  and  the  contents  of  the  aqueous  chamber  more  readily 
escape.  The  act  of  withdrawing  the  needle  must  be  slowly  performed, 
lest  a  sudden  gush  of  aqueous  cause  prolapse  of  the  iris.  If  it  is  de- 
sired to  reopen  the  wound  on  a  subsequent  day,  the  probe  end  of  the 
instrument  should  be  used.  After  the  performance  of  the  operation 
eserine  is  instilled  if  the  ulcer  has  a  peripheral  situation;  atropine,  if 
it  is  central .  The  bandage  is  reapplied  and  the  patient  placed  in  bed. 
Intense  pain  may  often  be  thus  speedily  relieved  and  healing  rapidly 
result.  In  place  of  paracentesis  perforation  with  the  actual  cautery 
may  be  practised,  as  will  presently  be  described. 

(2)  The  Spread  of  Local  Infection. — If  in  spite  of  such  treatment 
the  corneal  ulcer  continues  to  spread,  the  process  must  be  stopped  by 
one  of  several  means — scraping  with  a  curette,  the  direct  application 
of  a  suitable  chemical  which  combines  the  properties  of  a  germicide 
and  a  caustic,  and  the  actual  cautery. 

The  ulcer  may  be  cautiously  curetted  with  a  sharp  spoon  and  all 
the  sloughing  material  removed,  the  edges  pencilled  with  a  sublimate 
solution  1  : 2000,  and  the  same  drug  used  freely  as  a  collyrium, 
,  1  : 10,000  ;  or  Berry's1  treatment  may  be  employed,  which  consists  in 
'scraping  the  margins  of  the  ulcer  until  it  is  thoroughly  broken  down, 
then  cauterizing  the  whole  surface  with  a  2  per  cent,  solution  of  nitrate 
of  silver,  and  finally  smearing  into  the  eye  every  two  or  three  hours  an 
ointment  composed  of  1  part  of  finely-powdered  iodoform  to  9  parts 
of  vaseline. 

The  treatment  of  scraping  the  corneal  ulcer  in  this  manner,  followed 
by  the  applications  recommended,  is  nol  only  a  suitable  treatmenl  for 
grave  types,  but  may  often  be  employed  with  great  satisfaction  in  the 
simpler  varieties  of  ulcers. 

1  Ophthalmic  Rcviciv,  1884,  o.  35. 
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In  addition  fco  nitrate  of  silver,  carbolic  acid  is  a  useful  chemical  to 
stop  the  spread  of  Local  infection.  Either  of  the  drugs,  the  former  in 
the  strength  of  10-20  grains  to  the  ounce,  and  the  latter  in  a  liquid, 
may  be  applied  directly  to  the  point  of  ulceration  by  means  of  a  deli- 
cate probe  upon  the  end  of  which  a  bit  of  cotton  is  twisted  to  a  tine 
point.  Care  must  be  taken  that  the  drug  reaches  only  the  ulcerated 
spot. 

The  actual  cautery  in  the  treatment  of  ulcers  of  the  cornea  w  as 
introduced  in  1873  by  Martinache  of  San  Francisco,1  and  about  the 
same  time  Samelsohn2  advocated  the  galvano-cautery  in  affections  of 
the  lachrymal  apparatus,  conjunctiva,  and  ciliary  border — a  method 
which  before  that  time,  in  the  hands  of  Middeldorpf,  Bruns,  Althaus, 
Groh,  and  other  surgeons,  had  proved  its  value  in  a  variety  of  types 
of  special  practice.  At  first  the  method  did  not  receive  general 
approval ;  later,  actual  cauterization  of  the  cornea  received  the  earnest 
recommendation  of  Gayet,3  Grandmont,4  Martin,5  and  Fuchs.6  In 
spite  of  these  recommendations,  the  method  did  not  appeal  to  the 
profession  generally,  and  sloughing  ulcerations  of  the  cornea  were 
treated  with  other  methods.  The  discovery  of  the  mycotic  nature  of 
many  of  the  destructive  processes  of  corneal  inflammation  led  Sattler7 
to  urge  the  galvano-cautery  as  a  most  powerful  method  of  dealing  with 
these  types  of  corneal  disease.  A  year  later  Nieden,8  after  reviewing 
the  history  of  other  methods  of  treating  serpent  and  rodent  ulcers, 
published  his  observations  with  the  use  of  the  actual  cautery,  and 
reported  the  most  happy  results.  The  following  table,  which  he  has 
compiled  partly  from  his  own  statistics  and  partly  from  the  inaugural 
thesis  of  Fisch,  shows  the  results : 


Result. 

Incision  (113  cases). 

Iodoform  (63 
cases). 

Linear  Cau- 
terization (68 
cases). 

Galvano-cautery  (100 
cases). 

Phthisis  .  .  . 

Leucoma  adh. 
Macula    .  .  . 

Unknown   .  . 

9.7  per  cent.  (4  per  cent.) 
26.5  per  cent.  (22  per  cent.) 

3.5  per  cent.  (4  per  cent.) 

6.3  per  cent. 
1 93.6  per  cent,  j 

1.4  per  cent. 
28  per  cent. 

66.2  per  cent. 

0  per  cent. 

f  3  per  cent.  leuc.  adh. 
'  9  per  cent,  leucoma. 
88  per  cent. 

Duration  of 
treatment. 

20  days. 

30.7  days. 

13.5  days. 

Other  results,  published  by  Sehweigger,  Knapp,  and  Gruening, 


1  Pacific  Medical  and  Surgical  Journal,  187:;. 

2  Arch,  of  Ophtlialmology  and  Otology,  toI.  iii.  pt.  2,  p.  124. 

8  Gaz.  hebd.  6,  1877.  4  Jm  France  med.,  vol.  xxviii.  p.  278. 

5  Journ.  de  Med.  de  Bordeawo,  vol.  x.,  1880,  p.  182. 

6  Brit.  Med,  Journ.,  1880,  vol.  ii.  p.  780. 

7  Trans,  of  the  Fifteenth  Annual  Meeting  of  the  Heidelberg  Ophth.  Soc,  1SS3. 

8  Archives  of  Ophthalmology,  vol.  xiv.  p.  33. 
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placed  the  method  upon  so  secure  a  basis  that  the  actual  cautery  has 
become  a  wellnigh  indispensable  instrument  in  the  management  of 
certain  types  of  ulcerative  keratitis,  and  is  a  surgical  procedure  con- 
stantly employed  by  every  practising  ophthalmic  surgeon. 

The  actual  cautery  may  be  either  a  small  Paquelin  or  galvano-cau- 
terv,  a n(l  very  satisfactory  instruments  have  been  devised  for  the  pur- 
pose of  the  operation,  one  of  the  most  useful  being  the  apparatus  of 
Professor  Sattler.  Although  Nieden  condemns  anything  else  except 
an  instrument  of  precision  of  this  character,  very  excellent  results 
may  be  obtained  by  means  of  a  knitting-needle  or  platinum  probe 
heated  red  hot  in  the  flame  of  a  Bunsen  burner.  Some  surgeons — as 
for  instance,  Everbusch 1 — prefer  the  thermo-cautery  to  the  galvano- 
cautery. 

According  to  the  situation  of  the  ulcer  and  according  to  the  condi- 
tion of  the  iris  the  eye  is  either  atropinized  or  eserinized,  a  few  drops 
of  cocaine  are  instilled,  and  the  glowing  point  of  the  instrument  is 
transferred  to  the  point  of  disease,  and  all  of  the  sloughing  material 
gently  but  thoroughly  cauterized.  Usually  one  application  is  suffi- 
cient, but  it  is  well  known  this  may  be  repeated  on  the  third  or 
fourth  day,  indeed  several  times  repeated,  according  to  the  indica- 
tions, provided  the  original  destruction  of  the  tissue  has  not  been 
sufficient.  A  most  important  suggestion  by  Nieden2  is  in  the  use 
of  fluorescin-coloring  as  an  aid  to  this  operation.  Previous  to  its 
introduction  there  was  a  lack  of  the  exact  means  of  determining 
how  extensive  should  be  the  application  of  the  cauterization.  Flu- 
orescin,  which  colors  green  any  portion  of  the  cornea  deprived  of 
its  epithelium,  dropped  into  an  eye  will  exactly  differentiate  be- 
tween the  sound  and  diseased  area  and  indicate  to  a  nicety  how 
much  tissue  should  be  destroyed.  The  ordinary  2  per  cent,  solu- 
tion, to  which  3.5  per  cent,  of  carbonate  of  soda  has  been  added,  may 
be  utilized.  In  some  observations  by  the  author3  the  value  of  this 
recommendation  was  confirmed. 

It  has  been  urged  against  the  employment  of  the  actual  cautery 
that  a  much  more  dense  scar  or  leucoma  is  likely  to  form  than  when 
the  ulcer  is  treated  in  the  ordinary  way.  The  following  quotation 
from  Fuchs 4  is  apropos:  "On  the  cauterized  spot  an  opacity  always 
remains,  but  as  one  cauterizes  only  that  spot  which  without  this  would 
meet  with  the  ulcerous  disintegration,  the  final  opacification  on  account 
of  this  will  not  be  greater  than  it  would  have  been  in  the  first  place." 
The  author  has  had  the  most  happy  results  in  the  treatment  of  cor- 
neal ulcers  with  the  actual  cautery/'    Tn  any  case  in  which  it  is  desired 

'  Klin.  Momilsbl.f.  AvgenheilL,  188G. 

'  Centralbl.f.  prakl.  Augmheilk.,  May,  1891.  3  Medical  News,  Aug.  15,  1891. 

4  Lehrbuch  der  Augcnheil/amde.  6  Trans,  of  Phila.  County  Med.  Soc,  1890. 
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to  secure,  in  addition  to  the  destruction  of  the  ulcerated  process,  the 
advantage  of  evacuating  the  anterior  chamber,  this  may  be  opened 
with  the  cautery  instead  of  using  the  paracentesis  needle.  Indeed, 
Nieden  recommends  that  this  shall  be  done. 

It  may  be  said  in  regard  to  the  actual  cautery  that  it  is  indicated  in 
all  sloughing  ulcers  which  fail  to  show  improvement  after  mild<  r  meas- 
ures have  been  tried,  and  in  torpid  or  relapsing  ulcers  without  much 
reaction  where  a  decided  stimulant  is  needed.  It  is  demanded  in  cer- 
tain types  of  infecting  ulcers  of  serpiginous  character,  and  also  in 
annular  ulcers  and  furrow  keratitis  where  the  local  infection  is  less 
marked.  In  rodent  ulcer  it  is  one  of  the  few  means  that  are  at  all 
efficacious.  The  actual  cautery  should  not  be  used  simply  because  there 
is  a  corneal  ulcer,  but  to  produce  the  effects  which  have  been  described. 
In  very  extensive  lesions  it  may  be  sometimes  unwise  to  use  it,  and  in 
hypopyon-keratitis  with  much  pus  in  the  cornea  the  section  of  Saemisch 
presently  to  be  described  seems  better.  The  actual  cautery  should  not 
be  applied  to  an  ulcer  which  has  already  perforated  and  to  the  margins 
of  which  the  iris  has  become  adherent. 

Abscess  or  hypopyon  requires  evacuation  of  the  pus.  If  the  abscess 
is  unbroken,  its  anterior  wall  may  be  incised  with  a  delicate  knife,  and 
the  subsequent  treatment  conducted  on  the  principles  laid  down  for 
sloughing  ulcers. 

If  the  abscess  has  burst  and  is  complicated  with  hypopyon,  the 
actual  cautery  is  applicable,  or  if  the  pus  is  very  tenacious  j^e  ^sec- 
tion of  Saemisch.  This  is  done  as  follows :  A.  cataract  knife  is 
entered  in  one  side  of  the  cornea  with  its  cutting  edge  upward,  car- 
ried across  the  anterior  chamber  to  the  other  side  of  the  ulcer,  and 
the  section  made  directly  through  the  diseased  area,  evacuating  thus 
at  the  same  time  the  collection  of  pus  in  the  layers  of  the  cornea 
and  at  the  bottom  of  the  anterior  chamber.  If  the  hypopyon  is 
tenacious,  this  may  be  removed  by  inserting  a  delicate  pair  of  for- 
ceps through  the  incision  and  seizing  the  slough,  or  this  may  be  washed 
away  with  a  specially-devised  syringe,  the  most  suitable  being  the  one 
devised  by  Lippincott  of  Pittsburg.  As  Grnening  has  said,  in  these 
cases  a  combination  of  the  two  methods  appears  rational ;  for  the 
actual  cautery  destroys  the  septic  material  of  the  cornea,  and  the 
Saemisch  section  removes  the  septic  material  from  the  anterior  cham- 
ber. One  drawback  to  the  Saemisch  section  is  the  danger  of  prolapse 
of  the  iris,  especially  in  children. 

(3)  Perforation. — If  perforation  has  occurred,  the  vigorous  use  of 
atropine  or  eserine,  according  to  the  situation,  aided  by  gentle  efforts 
at  reposition  with  a  probe,  followed  by  a  compressing  bandage  and 
rest  in  the  recumbent  posture,  should  be  tried.  In  the  event  of  fail- 
ure, or  in  any  event  if  the  prolapse  is  a  large  one,  the  iris  should  be 


AFFECTIONS  OF  THE  CORNEA. 


973 


drawn  forward  through  the  aperture  and  excised  close  to  the  cornea, 
provided  uot  more  than  two  or  three  days  have  elapsed  since  the  acci- 
dent. After  excision  the  aperture  may  be  covered  with  a  conjunctival 
flap  after  the  manner  of  (Jama  I'into. 

In  any  case  of  corneal  ulceration  the  presence  of  a  foreign  body 
should  always  be  excluded.  Sometimes  a  very  minute  one  is  the 
nucleus  of  an  ulcerated  area.  The  lachrymal  passages  should  be 
explored  and  if  strietured  rendered  patent,  the  lachrymal  canal  at 
the  same  time  being  irrigated  with  an  antiseptic  lotion.  The  naso- 
pharynx needs  examination  and  the  correction  of  any  diseased  condi- 
tion. The  teeth  should  always  be  inspected,  and  if  faulty  the  case 
turned  over  to  a  competent  dentist.  There  is  sufficient  evidence  on 
record  to  show  that  carious  teeth  and  ulceration  of  the  cornea  are 
often  associated  conditions.1 

Constitutional  Tre atm  ent  of  Corneal  Ulcers. — Proper 
attention  to  hygiene,  diet,  and  judicious  internal  medication  is  of 
paramount  importance.  The  diet  must  be  nutritious  and  easily 
digested;  tea,  coffee,  candies,  and  pastry  are  to  be  forbidden.  If 
struma  is  present,  cod-liver  oil,  lactophosphate  of  lime,  iodide  of 
iron,  and  syrup  of  hydriodic  acid  are  indicated.  Anaemia  is  best 
treated  with  the  various  preparations  of  iron.  Any  suspicion  of 
malaria  requires  the  use  of  quinine  and  arsenic,  while  the  syphilitic 
taint,  which  may  be  present  without  being  the  direct  cause  of  the  ulcer, 
calls  for  the  iodides  and  mercury.  As  gout  has  been  shown  to  be  the 
cause  of  some  corneal  ulcers,  this,  as  well  as  the  rheumatic  dyscrasia, 
must  be  searched  for  and  if  present  suitably  treated.  A  very  strict 
inquiry  into  the  condition  of  the  alimentary  canal  should  never  be  for- 
gotten. Calomel  is  a  useful  laxative,  and  in  older  patients  the  salines 
and  saline  waters  are  often  necessary. 

A  very  important  element  in  the  successful  management  of  cases  of 
sloughing  ulcers,  especially  in  subjects  of  depressed  nutrition,  is  the 
maintenance  of  proper  circulation.  This  seems  best  secured  by  the 
exhibition  of  brandy  or  whiskey  in  milk  and  of  strychnine  or  digitalis 
as  vaso-motor  or  cardiac  tonics.  Severe  pain  may  be  alleviated  by 
opium  or  morphine,  the  drug  always  having  a  distinct  influence  for 
good  upon  the  ulceration.    Antipyrine  is  also  useful  for  this  purpose. 

Results  of  Corneal  Ulceration,  and  their  Treatment. — Every 
corneal  ulcer  is  followed  by  a  sear.  If  the  opacity  is  slight,  it  is  called 
a  nebula  or  macula  ;  if  dense,  a  leucoma,  to  which  the  iris  may  or  may 
not  be  attached.  After  perforation  of  an  ulcer  in  which  the  iris  re- 
mains entangled  in  the  aperture  an  anterior  synechia  results.    An  eye 

1  Any  one  interested  in  the  literature  of  the  connection  between  diseases  of  the 
teeth  and  diseases  of  the  eye  should  consult  the  valuable  paper  upon  this  subject  by 
Dr.  Albert  Brubaker  in  the  American  System  of  Dentistry. 
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thus  affected  may  become  quiet,  or  it  may  be  a  continual  source  of 
annoyance  and  subject  the  patient  to  the  dangers  of  sympathetic  irri- 
tation. The  distension  of  a  cicatrix  to  the  inner  surface  of  which  the 
iris  is  attached  constitutes  a  corneal  staphyloma,  which  may  be  total  ot 
partial.  In  addition  to  these  defects,  the  result  of  corneal  ulceration 
there  may  be  kerectasia,  or  a  bulging  forward  of  the  deeper  layers  of 
the  cornea  after  loss  of  the  superficial  lamina.  This  differs  from  the 
staphyloma  because  there  has  been  no  perforation  and  the  iris  is  aol 
involved  in  the  process.  If  all  of  the  layers  of  the  cornea  are  « lesi  r<  >y«  I 
down  to  the  posterior  elastic  lamina,  and  this  protrudes  through  the 
opening,  the  condition  is  known  as  keratocele.  Finally,  an  orifice  may 
remain  after  a  wound  or  ulcer  of  the  cornea  which  fails  to  close,  which 
constitutes  a  fistula  of  the  cornea. 

Treatment  of  the  Results  of  Corneal  Ulceration.— 
Faint  opacities  will  sometimes  clear  up  in  a  surprising  manner,  espe- 
cially in  children,  particularly  under  the  influence  of  stimulating  salves 
such  as  Pagenstecher's  ointment.  Wolfring 1  at  one  time  recommended 
an  ointment  composed  of  metallic  mercury  incorporated  with  vaseline 
in  the  treatment  of  processes  of  infiltration  of  the  cornea — a  method, 
however,  which  has  not  found  favor  with  Nieden 2  after  experiment- 
ing with  it  for  four  months. 

(a)  Massage  of  the  Cornea. — The  use  of  yellow  oxide  of  mercury 
for  the  purpose  of  clearing  up  opacities  of  the  cornea  has  just  been 
mentioned.  Resting  upon  Pagenstecher's  recommendation,  this  stim- 
ulating ointment  has  been  rubbed  in  with  massage  movements.  Since 
that  time  the  method  has  been  used  with  gratifying  success,  some  sur- 
geons having  demonstrated  that  the  massage  itself  was  the  efficient 
agent  by  the  omission  of  any  medicament  and  the  employment  of  a 
simple  ointment  as  a  lubricatiug  substance.  Dalamix3  found  the 
method  useful  in  chronic  diseases  of  the  cornea  in  young  people  if 
used  in  combination  with  the  yellow-oxide  ointment  and  general  treat- 
ment. Dantziger 4  reports  success  with  the  yellow  oxide.  Pfalz,5  who 
has  gone  over  the  whole  matter  in  a  most  thorough  manner,  employs 
a  salve  the  nature  of  which  will  vary  with  the  disease,  and  uses  the 
method  not  only  in  opacities  of  the  cornea,  but  in  affections  of  the 
anterior  segment  of  the  eye,  iritis  being  excluded,  with  satisfactory 
results;  and  the  author6  has  reported  a  series  of  cases  in  which  a  care- 
ful testing  of  the  vision  before  and  after  treatment  showed  distinct 
gain.    Yellow  oxide  of  mercury  was  employed.7    For  the  purpose 

1  Mnnatebl.  him.  Avgenheilk.,  p.  433,  1880. 

2  Centralblall  f.  prakt.  Augenheilkwrvde,  Feb.,  1881. 

s  Arch.  tfOphth.,  Sept.,  Oct.,  1881.  4  Arch,/.  OphthaL,  vol.  xxxi.  3,  p.  187- 

6  Dcutsch.  med.  Wochenschr.,  1889,  No.  2. 
8  University  Medical  Magazine,  Sept.,  1 889. 

'  The  whole  subject  of  massage  lias  recently  been  reviewed  in  a  most  exhaustive 
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of  massao-e  Heisrath1  prefers  an  ointment  composed  of  iodide  of 
potash  1.0,  bicarbonate  of  soda  0.5,  and  vaseline  10.0.  With  this 
salve  he  claims  to  have  had  surprisingly  good  results  in  the  treatment 
of  old  opacities  of  the  cornea,  and  not  only  those  due  to  interstitial 
keratitis.  In  stubborn  cases  he  removes  the  upper  layers  of  the  cornea 
and  applies  the  ointment.  The  massage  movements  should  be  made 
through  the  closed  lids,  over  the  cornea,  in  a  circular  and  radial  man- 
ner, the  seance  lasting  from  one  to  three  minutes  after  the  introduction 
of  a  small  piece  of  the  ointment.  Some  irritation  accompanies  the 
method,  which  may  be  allayed  by  the  occasional  use  of  a  boric-acid 
lotion. 

(6)  Galvanism  of  Corneal  Opacities. — The  electrolytic  treatment  of 
permanent  opacities  of  the  cornea  has  a  number  of  advocates.  Adler,2 
after  atropinizing  and  cocainizing  the  eye,  uses  Seeger's  electrodes 
attached  to  a  Siemens-Halski  battery  (1.1-0.15  milliampere),  and 
applies  the  positive  pole  to  the  conjunctiva  bulbi,  while  the  opacity 
is  touched  lightly  with  the  negative  pole  for  about  fifteen  seconds. 
After  eight  to  ten  days  improvement  in  vision  was  noted,  especially 
when  calomel  was  used  at  the  same  time.  The  method  is  contrain- 
dicated  in  total  leucomata  and  in  inflammatory  conditions  of  the  eye. 
Hubert3  recommends  bipolar  electrolysis  in  cicatricial  and  sclerotic  cor- 
neal opacities.  Recently,  L.  A.  W.  Alleman  of  Brooklyn  4  has  called 
attention  anew  to  this  subject.  A  suitably  prepared  electrode  is  con- 
nected with  a  battery,  the  cathode  being  applied  directly  to  the  anaes- 
thetized surface  of  the  cornea  and  the  anode  to  the  soft  tissues  of  the 
cheek.  Usually  a  current  of  from  one  to  one  and  a  quarter  milli- 
amperes  gives  the  best  results.  Great  care  is  taken  not  to  produce  too 
much  reaction. 

As  a  cosmetic  operation  tattooing  of  leucomata  may  be  practised, 
and  the  colors  made  to  conform  to  those  of  the  iris,  as  suggested  by 
De  Wecker,  Levis,  and  others. 

(c)  Surgical  Treatment. — Dense  leucomas  are  uninfluenced  by  mas- 
sage and  electricity.  If  a  clear  cornea  remains,  vision  may  be  improved 
by  an  iridectomy.  In  recent  times  some  attempts  to  increase  sight  in 
cases  of  central  leucomata  have  been  made  by  transplanting  rabbit's 

manner,  both  from  the  historical  and  practical  standpoint,  by  Costomiris  (Arch. 
d'Ophth.,  tome  x.  1890,  p.  37),  to  which  paper  any  one  interested  in  the  literature  of 
the  subject  is  referred. 

1  Berlin,  klin.  Wochenschr.,  No.  2,  1884. 

2.Wien.  med.  Wochenschr.,  No.  18,  1885.  According  to  Adler,  Crussel  (Ueber  den 
Galvanismus  ah  chemisches  Heilmiltel  gengen  ortliche  Krankheiten,  Petersburg,  1841)  was 
the  first  to  employ  electrolysis  in  the  treatment  of  corneal  opacities.  This  method 
was  also  employed  by  Mackenzie  (Traile  des  Maladies  des  Feu*.,  1857). 

1  Soc.  franc.  d'Ophth.,  April  28,  1886. 

4  Brooklyn  Medical  Journal,  Nov.  and  Dec,  1890.    See  also  Medical  News,  1891. 
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cornea.  Although  Von  Hippel,1  the  originator  of  the  method,  reports 
some  encouraging  results,  the  operation  is  not  likely  to  find  general 
favor. 

The  treatment  of  staphyloma,  in  the  first  place,  is  preventive — viz. 
a  compressing  bandage  and  the  use  of  eserine,  or,  under  other  circum- 
stances, atropine.  If  the  bulging  continues,  paracentesis  of  the  ante- 
rior chamber  or  an  iridectomy  opposite  to  the  clearest  part  of  the  pupil 
may  be  performed.  If  the  disease  has  become  extensive  and  the  eye 
sightless,  especially  in  the  presence  of  threatened  sympathetic  inflam- 
mation, enucleation  or  evisceration  is  indicated.  Total  staphylomata 
are  also  treated  by  abscission  and  resection  of  the  optic  nerve.2 

Infantile  Ulceration  of  the  Cornea,  with  Xerosis  of  the  Con- 
junctiva.— This  disease  is  characterized  by  a  dryness  of  the  con- 
junctiva and  destructive  ulceration  of  the  cornea,  and  usually  appears 
in  badly-nourished  infants  under  one  year.  The  peculiarity  of  the 
affection  is  a  lack-lustre  appearance  of  the  conjunctiva,  in  which 
cheesy  flakes  form,  while  the  cornea  passes  into  ulceration,  followed 
by  hypopyon  and  iritis.    The  eyeball  is  generally  destroyed. 

The  treatment  requires  the  usual  measures  indicated  for  corneal 
ulceration  and  general  supporting  measures.  Kollock3  of  South 
Carolina  describes  a  somewhat  analogous  though  less  severe  affec- 
tion which  he  has  seen  among  negro  children,  and  in  which  treat- 
ment with  yellow-oxide  salve,  boric-acid  solution,  and  atropine  drops, 
with  suitable  constitutional  measures,  proved  beneficial. 

Neuroparalytic  Keratitis  occurs  when  the  cornea  has  become 
anaesthetic  by  the  removal  of  the  influence  of  the  fifth  pair  of  nerves. 
Any  cause  which  severs  the  connection  of  the  trigeminus  with  the 
cornea  may  originate  the  affection — e.  g.  disease  of  the  Gasserian 
ganglion,  disease  of  the  nuclei  of  the  nerve,  periostitis  of  the  orbit, 
syphilitic  deposits,  and  fracture  of  the  skull. 

Treatment  is  not  very  effectual,  but  the  affected  eye  should  be 
excluded  from  the  influence  of  external  irritants  either  by  a  carefully 
applied  antiseptic  bandage  or  by  stitching  the  lids  together.  Experi- 
mental evidence  indicates  the  propriety  of  preventing  evaporation  by 
keeping  the  eye  in  a  moist  atmosphere.4 

Herpes  Corneae. — This  disease,  which  should  not  be  confounded 
with  phlyctenular  keratitis,  may  arise  with  the  same  affections  which 
cause  herpes  of  the  lips  and  nose.    It  is  seen  in  acute  and  subacute 

1  Archivf.  Ophthalmologic,  1,  S.  108,  1888. 

2  For  the  details  of  the  various  surgical  procedures  suitable  in  cases  of  partial 
and  complete  staphyloma,  the  reader  is  referred  to  De  Wecker's  Ocular  Therapeutics, 
p.  150. 

3  Ophthalmic  Review,  Sept.,  1890;  Therap.  Gazette,  Jan.,  1802. 

4  Consult  Hippel,  Archiv  f.  Ophthalmologic,  Bd.  xxxv.  2.  p.  217. 
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affections  of  the  posterior  uares  and  pharynx,  and  also  in  affections  of 
the  respiratory  apparatus  generally.  The  disease  begins  with  a  series 
of  transparent  vesicles  on  the  cornea,  which  speedily  rupture  and  leave 
a  patch  deprived  of  its  epithelium,  which  is  anaesthetic.  Fresh  vesicles 
constantly  reappear.  Iritis  and  hypopyon  may  occur.  Pain,  photo- 
phobia, and  lachrymation  are  present. 

The  general  condition  requires  attention.  Usually  full  doses  of 
quinine  are  indicated.  Locally,  in  the  stage  of  irritation,  atropine, 
with  the  cautious  use  of  cocaine  and  warm  compresses,  are  needed. 
Later,  calomel  may  be  dusted  into  the  eye.  After  the  formation  of 
the  ulcer  a  light  touch  of  the  actual  cautery  is  the  best  remedy,  and 
if  iritis  is  absent  eserine  may  be  used.  If  iritis  ensues,  the  usual 
remedies  for  this  condition  are  required — atropine,  leeches  to  the 
temple,  and  warm  compresses. 

Keratitis  Bullosa  is  a  symptom  of  disease  rather  than  a  separate 
disease,  and  appears  in  the  form  of  large  or  small  blebs  upon  the 
cornea  of  an  eye  the  subject  of  iridocyclitis,  interstitial  keratitis,  or 
glaucoma.  Sometimes  moderately  large  vesicles  form  upon  a  cornea 
otherwise  normal,  and  in  one  case  malaria  was  believed  to  be  a  factor.1 
The  treatment  consists  of  puncture  of  the  vesicles.  Iridectomy  or  enu- 
cleation may  be  required  in  bad  cases ;  quinine  is  indicated  if  malaria 
is  suspected. 

Among  the  most  important  non-ulcerative  forms  of  corneal  disease 
may  be  included — 

1.  Vascular  Keratitis. — A  superficial  vascularity  of  the  cornea  is 
seen  in  pannus  caused  by  granular  lids,  and  in  phlyctenular  pannus 
the  result  of  many  relapses  of  interstitial  keratitis.  A  true  form  of 
this  disease  is  characterized  by  the  formation  of  two  opposite  vascular 
areas  at  the  upper  and  lower  margins  of  the  cornea,  which  approach 
each  other  until  the  vascularization  is  complete.  The  disease  is  encoun- 
tered in  young  adults  and  unhealthy  children. 

All  local  irritants  are  contra  indicated.  Atropine,  cocaine,  and  warm 
fomentations  are  useful  in  the  acute  stages ;  later,  yellow  oxide  and  cal- 
omel may  be  tried.  Iron  and  bichloride  of  mercury  may  be  exhibited. 
Mr.  Carter 2  has  suggested  the  application  of  the  galvano-cautery  to  the 
convex  side  of  the  vascular  crescent. 

2.  Interstitial  Keratitis  (Syphilitic,  Inherited,  Specific,  Paren- 
chymatous, Strumous,  and  Diffuse  Keratitis). — The  majority  of 
e;i<es  of  interstitial  keratitis  are  due  to  inherited  syphilis;  in  rare 
instances  acquired  syphilis  produces  a  type  of  keratitis  quite  indistin- 
guishable from  the  ordinary  form  of  the  disease.  This  affection  has 
also  been  attributed  to  rachitis,  scrofula,  malaria,  rheumatism,  and 

1  Tangeman,  Archives  of  Ophthalmology,  vol.  xvii.  p.  92. 

2  Ophthalmic  Surgery,  p.  149. 
Vol.  III.— 02 
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depressed  nutrition.  It  is  most  frequent  between  the  ages  of  five  and 
fifteen. 

The  symptoms  are  at  first  slight  ciliary  injection  and  faint  cloud- 
iness of  the  cornea.  The  spots  of  haze  are  interstitial  deposits. 
Gradually  the  disease  progresses,  and  in  two  or  three  week-  the 
whole  cornea  is  invested  with  a  diffuse  haziness,  almost  completely 
hiding  the  iris.  The  steamy  surface  is  often  compared  to  ground 
glass.  The  ciliary  injection  increases.  Blood-vessels  form  in  the 
superficial  layers  of  the  cornea  and  produce  a  dull-red  color,  the 
"  salmon  patch  of  Hutchinson."  Sometimes  the  entire  cornea  becomes 
cherry-red,  like  the  type  described  under  Vascular  Keratitis.  Iritis, 
cyclitis,  and  retinitis  are  often  associated  disorders,  and  secondary 
glaucoma  and  shrinking  of  the  eyeball  may  occur. 

In  the  course  of  time,  varying  with  the  treatment,  the  eye  begins 
to  clear.  Perfect  recovery  of  transparency  must  be  rare,  and  years 
after  an  attack  of  interstitial  keratitis  the  old  vessel-channels  in  the 
cornea  may  be  detected.  Sometimes  a  dense  central  opacity  remains. 
The  subjects  of  interstitial  keratitis  usually  possess  other  characteristics 
denoting  the  syphilitic  taint — scars  at  the  angles  of  the  mouth,  nodes 
on  the  tibia,  tumefied  lymphatic  glands,  and  vertically  notched  central 
incisor  teeth  (Hutchinson's  teeth). 

From  six  to  eighteen  months  are  required  for  the  development  of 
the  various  stages  of  the  disease.  The  second  eye  is  almost  certain  to 
be  attacked. 

Treatment. — All  irritating  applications  are  harmful.  Atropine 
to  maintain  mydriasis  and  prevent  iritis  should  be  systematically 
employed.  Hot  fomentations  and  leeches  to  the  temple  are  suitable 
in  high  grades  of  inflammation.  The  eyes  should  be  protected  by 
goggles.  The  best  constitutional  remedy  is  a  long-continued  course  of 
mercury.  The  most  satisfactory  method  of  administration  is  by  inunc- 
tion, 1  drachm  of  blue  ointment  (some  surgeons  prefer  the  oleate  of 
mercury)  being  rubbed  into  the  skin  once  or  twice  a  day.  Whenever 
slight  tenderness  of  the  gums  indicates  the  full  physiological  action  of 
the  remedy,  the  inunctions  should  be  suspended  and  the  patient  put 
upon  a  course  of  iodide  of  potash.  During  the  inunction  of  the  mer- 
cury salve  cod-liver  oil  may  be  exhibited.  Later,  a  long-continued 
course  of  bichloride  of  mercury  is  a  valuable  remedy,  and,  as  many 
patients  are  anaemic,  this  is  usually  combined  with  the  tincture  of 
the  chloride  of  iron. 

Suspicion  of  malaria  calls  for  quinine  and  arsenic,  and  in  any  event 
these  are  valuable  adjuvants  to  the  treatment.  If  rheumatism  or  rachi- 
tis is  present,  the  salicylates  and  phosphates  are  worthy  of  trial.  After 
all  irritation  has  subsided,  clearing  of  the  remaining  opacity  is  facili- 
tated by  the  means  described  on  page  974.    Iridectomy  may  be  neces- 
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sary  if  the  tension  rises  or  for  the  purpose  of  improving  vision  if  a 
central  corneal  opacity  remains.  All  the  precautions  in  regard  to  diet, 
exercise,  and  healthful  surroundings  which  have  been  urged  in  the 
treatment  of  corneal  ulcer  apply  with  equal  force  in  the  management 
of  this  disease.  Abadie 1  and  other  surgeons  have  recommended  that 
the  mercury  be  given  in  the  form  of  hypodermic  injections.  An 
observation  of  the  plan  of  treatment  has  not  induced  the  author  to 
abandon  the  methods  which  have  been  described.2 

3.  Keratitis  Punctata. — This  disease  occurs  as  a  secondary  affec- 
tion in  association  with  affections  of  the  iris,  choroid,  and  vitreous.  It 
is  characterized  by  a  precipitate  of  opaque  dots,  generally  arranged  in 
a  triangular  manner,  upon  the  posterior  elastic  lamina  of  the  cornea, 
and  is  sometimes  designated  Descemetitis.  The  name  "  keratitis  punc- 
tata" is  also  given  to  an  inflammatory  affection  of  the  cornea  in  which 
isolated  white  spots  appear  in  this  membrane  surrounded  by  cloudy 
areas.  Iritis  and  diffuse  corneal  haze  develop  later.  The  disease  is 
seen  in  children  before  puberty,  and  is  probably  syphilitic. 

Generally  any  type  of  keratitis  punctata  requires  iodide  of  potash 
and  bichloride  of  mercury.  A  continued  atropine  mydriasis  should  be 
maintained  unless  the  tension  rises ;  later  iridectomy  may  be  required. 

4.  Keratitis  Superflcialis  Punctata. — This  disease,  which  is 
probably  analogous  to  herpes-like  corneal  inflammations,  appears 
under  several  forms  and  has  been  described  under  a  variety  of  names 
— keratitis  subepithelialis  centralis,  keratitis  maculosa.  The  forms  are 
very  different  types  of  the  same  disorder  or  closely  analogous  con- 
ditions. 

It  begins  with  the  symptoms  of  a  sharp  conjunctivitis,  while  at  the 
same  time  there  is  catarrhal  disease  of  the  respiratory  tract.  In  two 
or  three  days  punctiform  or  linear  spots  appear  immediately  beneath 
the  epithelium,  the  overlying  conjunctiva  being  slightly  hazy.  Ac- 
cording to  some  observers,  the  foci  are  more  commonly  seen  in  the 
periphery  •  according  to  others,  in  the  centre  of  the  cornea.  The  foci 
are  often  joined  by  radiating  gray  lines  which  have  been  compared  to 
the  fissures  in  ice.  The  duration  of  the  disease  may  be  tedious  or  cure 
occur  in  one  or  two  weeks. 

The  treatment  should  be  directed  to  the  condition  of  the  naso- 
pharynx, and  its  mucous  membrane  brought  into  a  healthy  condition. 
Locally,  during  the  stage  of  irritation  atropine  is  useful,  and  later  the 
yellow-oxide  salve.    Full  doses  of  quinine  are  indicated,  and  the  use 

1  Soc.  franc.  aVOphth.,  1887. 

2  Cbas.  J.  Lundy  {Hypodermic  Medication  in  Diseases  of  (he  Eye,  Detroit,  1890),  who 
is  Btrong  in  Ins  recommendations  of  the  hypodermic  use  of  mercury  in  syphilitic  dis- 
eases of  the  eye,  finds  the  method  less  successful  in  inherited  specific  keratitis  than  in 
most  other  cases. 
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of  the  constant  current  along  the  region  of  the  supraorbital  distribution 
has  been  recommended. 

Unusual  forms  of  keratitis  arc — 

(1)  Keratitis  Profunda,  characterized  by  the  formation  of  a  gray 
opacity  in  the  centre  of  the  cornea  covered  by  superficial  and  stippled 
corneal  layers.  The  corneal  opacity  is  composed  of  a  number  of  indi- 
vidual points  or  gray  interlacing  stripes.  The  deposit  may  entirely 
absorb  or  leave  a  permanent  opacity.  Sometimes  the  cause  is  not  dis- 
covered ;  in  other  examples  cold,  rheumatism,  and  malaria  probably 
originate  the  disorder.  Atropine,  and  later  yellow-oxide-of-mercury 
salve,  may  be  employed.  Constitutional  treatment  is  directed  accord- 
ing to  the  probable  cause. 

(2)  Keratitis  Marginalis,  a  form  of  disease  not  to  be  confounded 
with  the  gathering  of  phlyctenules  at  the  margin  of  the  cornea.  It 
occurs  in  elderly  people,  and  consists  of  a  yellowish-gray  zone  of 
opacity  immediately  joining  the  sclera,  which  pushes  into  the  clear 
cornea  and  occupies  about  one-half  the  circumference.  The  vessels  of 
the  lirnbus  cover  the  opacity  and  gradually  the  inflammation  subsides. 
It  resembles  the  same  corneal  opacity  which  occurs  with  some  of  the 
types  of  scleritis.  The  usual  treatment  of  chronic  keratitis  is  appro- 
priate. 

(3)  Ribbon-like  Keratitis  is  a  name  applied  to  the  formation  of 
a  tran verse  calcareous  film  on  the  cornea,  especially  in  elderly  people. 
The  constitutional  causes  of  this  disorder,  which  is  almost  always  sym- 
metrical and  usually  occurs  in  men,  are  gout  and  excess  of  uric  acid, 
and  it  is  sometimes  accompanied  with  iritis,  glaucoma,  and  hsemor- 
rhagic  retinitis. 

In  another  variety  of  the  disease  a  roughened  transverse  opacity 
appears  in  the  lower  third  of  the  cornea  of  eyes  which  have  long  been 
blind  from  iridocyclitis,  sympathetic  ophthalmia,  and  glaucoma. 
Under  such  circumstances  it  is  proper  to  remove  the  blind  eye- 
ball. 

Conical  Cornea  is  a  cone-shaped  bulging  forward  of  the  cornea. 
It  is  most  common  in  women,  and  usually  does  not  develop  until  after 
the  age  of  fifteen.  Exhausting  illness,  menstrual  disturbance,  and 
chronic  types  of  dyspepsia  have  been  assigned  as  exciting  causes.  In 
most  instances  the  cone  is  transparent.  Occasionally  its  apex  is 
slightly  opaque.  The  eyeball  becomes  enormously  myopic  and  highly 
astigmatic.  Slight  forms  of  conical  cornea  are  best  detected  by  means 
of  the  shadow  test. 

Although  no  form  of  glasses  may  avail  in  advanced  oases,  a  careful 
trial  should  always  be  made  with  sphero-cylindrical  combinations,  and 
in  some  instances  their  employment  in  unusual  combinations  will 
markedly  improve  vision.    Eserine,  £  grain  to  the  ounce,  should  be 
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employed  for  several  weeks  before  attempting  the  correction,  as  sug- 
gested by  Wallace.1  If  the  apex  of  the  coue  appears  to  be  thinning, 
the  use  of  a  weak  solution  of  sulphate  of  eserine  and  a  compressing 
bandage  are  indicated.2  In  advanced  cases  an  operation  is  advisable, 
having  for  its  object  the  substitution  of  a  contracting  cicatrix  for  the 
tissue  at  the  apex  of  the  cone.  Several  plans  have  been  suggested : 
(a)  Cutting  off  a  small,  superficial  flap,  and  subsequently  cauterizing 
the  surface,  associated  with  repeated  paracentesis  of  the  cornea,  and 
later  a  small  iridectomy  for  optical  purposes.  (6)  Cutting  off  the  flap 
and  drawing  the  edges  of  the  wound  together  with  delicate  sutures. 

(c)  Cutting  from  the  apex  of  the  cone  a  small  disk  with  a  trephine. 

(d)  Multiple  punctures  with  fine  needles,  (e)  Obtaining  the  desired 
loss  of  substance  with  the  application  of  the  galvano-cautery. 

Buphthalmos. — Iu  this  affection  there  is  a  slow  but  progressive 
enlargement  of  the  eye  in  all  its  diameters.  The  cornea  is  flattened, 
the  sclera  thinned,  the  anterior  chamber  deepened,  and  the  tension 
raised.  The  affection  appears  at  birth  or  shortly  afterward.  It  has 
been  ascribed  to  an  intra-uterine  irido-keratitis  with  increased  intra- 
ocular tension ;  in  other  instances  a  form  of  congenital  glaucoma.  The 
prognosis  is  unfavorable.  Iridectomy  and  sclerotomy  have  been  prac- 
tised with  poor  success,  but  Theodor  Arnold  3  considers  that  the  latter 
operation  produces  the  best  and  most  lasting  results.  Eserine  or  pilo- 
carpine may  be  tried. 

Erosions  are  superficial  losses  of  epithelium  caused  by  contact 
with  some  sharp  substance.  The  treatment  consists  of  the  instillation 
of  an  antiseptic  lotion,  such  as  bichloride  of  mercury,  and  the  use  of 
atropine  and  a  compressing  bandage  to  immoblize  the  lids  until  heal- 
ing takes  place.  A  number  of  cases  in  which  violent  neuralgic  pain 
has  followed  an  insignificant  scratch  of  the  cornea  have  been  reported. 
This  condition  is  called  traumatic  keratalgia.  It  may  last  for  years, 
and  is  probably  due  to  a  neuritis  of  a  corneal  nerve.  Antipyrine  has 
seemed  to  be  useful  in  some  of  these  cases. 

Tumors  of  the  Cornea  are  very  rare.  Epithelioma  and  sarcoma 
of  the  limbus  may  occur.  In  most  instances  enucleation  would  be 
required.  Dermoid  tumors  appear  as  congenital  growths,  and  consist 
of  firm,  hemispherical,  yellowish-white  growths  lying  partlv  upon  the 
cornea  and  partly  upon  the  conjunctiva:  the  apex  is  often  covered 
with  hairs.  Usually  they  may  be  dissected  from  their  base  without 
difficulty. 

1  University  Medical  Magazine,  vol.  i.  p.  231. 

2  Steinheim,  Arch.f.  Augenheilk.,  ix.  3,  S.  253,  1880. 

3  Beitrage  zur  Augenheilkunde,  Hamburg  und  Leipzig,  1891,  iii.  Heft.  p.  28. 
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DISEASES  OF  THE  SOLERA. 

The  sclera  is  in  such  intimate  connection  by  its  under  surface  with 
the ■choroid  and  ciliary  body  that,  in  addition  to  the  diseases  peculiar 
to  itself,  it  is  liable  to  changes  indicative  of  lesions  in  these  subjacent 
structures.  The  close  anatomical  connection  between  the  cornea  and 
sclera  renders  the  former  liable  to  become  involved  in  affections  of*  the 
latter. 

Episcleritis  is  an  affection  of  the  episcleral  tissue,  and  occurs  in  the 
form  of  small,  dusky-red,  subconjunctival  swellings,  which  commonly 
develop  in  the  ciliary  region  on  the  temporal  side  of  the  cornea,  although 
they  may  be  located  elsewhere  in  the  sclerotic  coat.  The  conjunctival 
vessels  over  the  patch  are  densely  injected,  the  episcleral  vessels  present 
a  dusky  congestion,  and  the  elevation  is  usually  tender  to  pressure. 
The  disease  runs  a  subacute  course,  reaching  its  height  in  about  three 
weeks ;  then  gradually  disappears,  leaving  a  dull  area  of  discoloration 
to  mark  its  former  position.  Relapses  are  frequent,  either  at  the  seat 
of  the  original  disease  or  in  new  areas. 

So  far  as  sight  is  concerned,  the  prognosis  is  good,  but  unfavorable 
on  account  of  the  frequent  recurrences.  This  form  of  superficial  scle- 
ritis  is  said  to  be  more  common  in  men  than  in  women  (Nettleship). 
It  usually  attacks  adults  past  middle  life.  Patches  of  episcleritis  of 
the  character  described  occur  in  the  eyes  of  those  who  are  much  ex- 
posed to  weather.  In  other  cases  it  is  caused  by  rheumatism,  scrofula, 
menstrual  derangements,  and  again  appears  without  cause. 

Teeatment. — This  consists  in  the  use  of  atropine  to  allay  pain  and 
prevent  any  tendency  to  iritis,  warm  antiseptic  collyria,  and  hot  com- 
presses. In  chronic  types  eserine  and  pilocarpine  locally  have  a  bene- 
ficial influence,  provided  no  iritis  is  present.  Eserine  may  be  employed 
in  the  strength  of  £  to  of  a  grain  to  the  ounce,  several  drops  three 
times  a  day.  Massage,  with  or  without  the  use  of  the  yellow  oxide 
of  mercury,  is  very  useful  in  chronic  cases.  It  may  also  be  employed, 
according  to  Pedraglia,1  in  acute  cases. 

The  following  operative  measures  may  be  employed :  (a)  Scarifi- 
cation of  the  tumefaction,  although  Adamiik2  thinks  that  in  many 
cases  simple  incisions  are  not  sufficient.  (6)  Curetting  with  a  sharp 
spoon  or  similar  suitable  instrument.  Thus,  Wicherkiewicz,3  after 
loosening  the  conjunctiva,  removes  with  a  small  sharp  spoon  the 
soft  spongy  tissue  until  healthy  tissue  appears,  (c)  Cauterization 
with  the  actual  cautery.  Webster 4  is  particularly  emphatic  in  the 
praise  of  this  method.  Internally  salicylic  acid  and  iodide  of  pot- 
ash are  needed  in  rheumatic  cases,  and  good  results  follow  diapho- 

1  Centralbl.  f.  prak  AugenheilL,  S.  Ill,  1881.  1  Ibid.,  S.  12,  L881. 

3  Ibid.,  Oct.,  1880.  4  International  Journal  of  Surgery  and  A  ntweptics,  Jan.,  1 888. 
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resis  either  by  the  exhibition  of  jaborandi  or  by  Turkish  baths.  Very 
often  a  change  of  residence  is  desirable,  and  especially  the  use  of  those 
waters  which  are  known  to  have  an  antirheumatic  tendency.  In  Ger- 
many, Pagenstecher  has  recommended,  in  recurring  episcleritis,  the  use 
of  the  waters  and  baths  of  Wiesbaden. 

Scleritis.  This  is  an  inflammation  of  the  sclera  itself,  and  appears 

in  the  form  of  a  diffuse,  bluish-red  injection  occupying  the  entire 
exposed  portion  of  the  sclera,  very  painful,  unattended  with  secretion, 
save  some  increase  in  lachrymation,  and  liable  to  be  mistaken  for  con- 
junctivitis or  iritis ;  or  it  occurs  in  the  form  of  circumscribed  patches 
of  violaceous  tint,  situated  in  the  ciliary  region  and  resembling  in 
appearance  the  forms  of  superficial  episcleral  elevation  which  have 
just  been  described.  Deep  forms  of  scleral  inflammation  almost 
always  affect  other  portions  of  the  eye — the  uveal  tract  and  the 
vitreous. 

The  causes  of  deep  scleritis  are  exposure  to  cold,  rheumatism,  gout, 
scrofula,  vaso-motor  changes,  disturbances  of  the  sexual  apparatus 
(especially  anomalies  of  menstruation),  syphilis  (forming  the  so-called 
gummatous  scleritis),  and  gonorrhoea,  when  this  also  causes  synovitis. 
One  type  of  scleritis,  sometimes  called  sclero-keratitis,  is  seen  in  young 
and  middle-aged  subjects,  especially  women  with  depressed  nutrition 
who  may  or  may  not  have  a  scrofulous  disposition  or  inheritance. 

In  deep  scleritis  both  eyes  are  usually  attacked.  It  runs  a  chronic 
course,  commonly  affects  the  iris  and  cornea,  and  may  lead  to  disease 
of  the  ciliary  body,  choroid,  and  vitreous. 

When  the  disease  is  characterized  by  chronicity,  relapses,  and 
involvement  of  the  cornea  and  iris,  it  receives  the  name  sclero-herato- 
iritis.  This  is  a  very  stubborn  and  distressing  affection.  It  begins 
with  a  deep  scleritis  of  the  ciliary  zone ;  the  cornea  which  lies  adjacent 
becomes  opaque  and  sometimes  ulcerated ;  iritis  occurs.  After  a  few 
weeks  the  symptoms  subside,  a  discolored  area  marks  the  seat  of  the 
affection,  and  some  haziness  in  the  cornea  remains.  Then  a  relapse 
takes  place,  with  fresh  scleritis,  new  corneal  changes,  renewed  iritis, 
irido-choroiditis,  and  vitreous  changes,  and  finally  the  whole  eye  will 
be  deprived  of  vision,  owing  to  extensive  changes  in  the  cornea  and  in 
the  uveal  tract. 

Treatment. — The  treatment  of  scleritis  and  the  types  of  sclero- 
choroiditis  and  selero-kerato-iritis  depends  upon  the  type  and  stage  of 
flic  disease  and  the  presence  or  absence  of  definite  cause.  In  most 
respects  it  resembles  the  methods  which  have  already  been  described 
in  connection  with  Episcleritis.  Locally,  atropine,  hot  compresses, 
cocaine-  and  boric-acid  lotions,  and  in  painful  eases  leeches  to  the 
temple,  are  suitable.  In  rheumatic  eases  salol,  the  salicylates,  the 
alkalies,  and  iodide  of  potash  are  the  most  valuable  remedies.  In 
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gouty  cases  carefully  regulated  diet,  mineral  waters,  citrate  of  lithium, 
colchieum,  especially  in  the  form  of  colchicin  (Darrier),  and  changes  of 
climate  are  needed.  Scrofula  requires  the  usual  treatment.  In  any 
case  sweats  with  pilocarpine  or  the  fluid  extract  of  jaborandi  are  most 
efficacious.  In  the  absence  of  these  the  systematic  use  of  Turkish 
baths  may  be  recommended.  In  gummatous  scleritis  bichloride  of 
mercury  and  inunctions  of  mercurial  ointment  are  probably  the 
most  suitable  remedies.  Indeed,  as  a  means  of  altering  the  nutri- 
tion of  the  part  aud  preventing  exudation  into  the  uveal  tract  these 
drugs  are  suited  to  scleritis  from  any  cause.  Scleritis  occurring  in 
women  should  always  lead  to  the  investigation  of  the  pelvic  viscera. 
Scleritis  in  subjects  of  depressed  nutrition  in  addition  to  the  local 
measures  should  be  treated  by  a  general  tonic  regimen.  Quinine  and 
arsenic  are  efficacious.  The  use  of  the  actual  cautery  has  already 
been  described,  and  is  applicable  to  relapsing  types  of  this  affection. 
It  is  not  always  possible  to  distinguish  between  episcleritis  and 
scleritis,  and  the  treatment  as  well  as  the  causes  of  the  two  condi- 
tions is  similar. 

Staphyloma  of  the  Sclera,  or  a  bulging  of  this  membrane,  may 
be  caused  by  chronic  glaucoma,  kerato-iritis  and  closure  of  the  pupil, 
inflammation  of  the  ciliary  body,  thinning  of  the  scleral  coat  by 
repeated  attacks  of  inflammation,  tumors,  and  wounds  closed  by  non- 
resisting  scars. 

In  a  single  scleral  staphyloma  vision  may  not  be  destroyed ;  in 
most  forms,  however,  resulting  from  chronic  disease  of  long  standing, 
the  eye  is  useless  and  enucleation  is  indicated. 

Abscess  and  Uloer  of  the  Sclera  are  exceedingly  uncommon. 
The  former  mav  occur  from  an  infected  wound,  and  has  been  seen  in 
connection  with  certain  specific  and  contagious  diseases.  A  gumma, 
tumor,  or  tubercle  in  some  other  region  of  the  eye  may  break  down 
and  ulcerate  into  the  sclera.  Leber1  has  described  a  spontaneous 
episcleral  abscess,  with  otherwise  normal  conditions  in  the  eyeball, 
which  after  puncture  and  evacuation  of  the  pus  went  on  to  complete 
recovery. 

Tumors  of  the  sclera  are  rare  growths.  The  following  have  been 
seen  :  fibroma,  sarcoma,  enchondroma,  and  osteoma.  In  some  instances 
it  has  been  possible  to  dissect  small,  primary  scleral  growths  from  their 
beds  and  close  the  wounds  with  conjunctival  sutures. 

1  Archiv  f.  Ophthalmologic,  xxvi.  S.  263,  1880. 
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DISEASES  OF  THE  IRIS. 

The  different  forms  of  inflammation  of  the  iris  will  be  considered 
here  under  the  headings  of  plastic,  serous,  and  purulent  iritis. 

Acute  Plastic  Iritis. 

In  the  treatment  of  plastic  iritis,  from  whatever  cause,  the  first  indi- 
cation is  to  secure  complete  dilatation  of  the  pupil,  and  to  maintain  the 
same  for  some  time  after  all  inflammatory  symptoms  have  disappeared. 
In  the  so-called  serous  form  of  this  disease  and  during  the  first  stage 
of  the  plastic  variety  this  is  accomplished  without  difficulty  by  a  few 
instillations  of  a  solution  of  sulphate  of  atropine.  The  following  is 
the  formula  commonly  used  : 

I$j.  Atropinse  sulph.,  gr.  iv  ; 

Aquae  destill.,  f§j. — M. 

If  posterior  synechias  have  already  formed  when  the  case  comes 
under  observation,  a  drop  of  the  above  solution  should  be  instilled  five 
or  six  times  at  intervals  of  five  minutes,  and  if  this  should  fail  to  break 
up  all  the  adhesions  between  the  iris  and  the  anterior  capsule  of  the 
lens  within  an  hour  after  the  first  instillation,  a  2  per  cent,  solution  of 
h  vdrochlorate  of  cocaine  should  be  instilled  at  the  same  time  and  in 
the  same  manner  as  the  solution  of  atropine,  or  the  atropine  and  the 
cocaine  may  be  combined  in  one  solution,  and  then  applied  as  above 
directed  ;  I  usually  employ  this  formula  : 

1^.  Atropinse  sulph.,  gr.  ij  : 

Cocainse  hydrochlor.,  gr.  iv  ; 

Aqua;  dcstill.,  f  £ss. — M. 
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A  sti  ■onger  solution  of  atropine  than  the  one  above  given  is  occa- 
sionally necessary  to  break  up  broad  and  firm  adhesions.  The  follow- 
ing formula  may  be  used  for  this  purpose: 

1^.  Atropine  sulph.,  gr.  iv ; 

Cocainse  hydrochl.,  gr.  iv  ; 

Aquae  destilL,  fgss. — M. 

This  solution  should,  however,  never  be  entrusted  to  the  patient, 
but  should  be  applied  only  by  the  physician  or  by  a  competent  nurse. 
Care  should  be  taken  to  place  a  drop  of  the  solution  directly  on  the 
cornea  while  the  lids  are  held  open  during  and  for  some  seconds  after 
the  instillation.  The  drop  may  be  applied  every  five  minutes  for  half 
an  hour. 

After  a  widely-dilated,  round,  or  nearly  round  pupil  has  been 
obtained,  the  weaker  solution  of  the  atropine,  without  the  cocaine,  may 
be  substituted  for  the  stronger,  and  need  be  dropped  in  the  eye  only 
sufficiently  often  to  maintain  the  dilatation.  This  is  usually  accom- 
plished by  from  three  to  six  instillations  daily.  If,  however,  after  the 
lapse  of  an  hour  or  two  from  the  last  application  of  the  strong  solu- 
tion, the  pupil  is  only  slightly  or  irregularly  dilated,  the  stronger  solu- 
tion may  be  applied  in  the  manner  above  described  two  or  three  times 
daily  for  several  days,  until  it  is  evident  that  atropine  alone  cannot 
break  up  the  synechia?.  Instead  of  this  solution  some  physicians 
prefer  to  place  a  small  particle  of  sulphate  of  atropine  in  substance 
in  the  conjunctival  sac.  Constitutional  symptoms  of  atropine-pois- 
oning  are,  however,  not  rarely  observed  after  the  use  of  the  stronger 
solution  and  the  atropine  crystals. 

An  ointment  of  sulphate  of  atropine,  such  as  the  following, 

1^.  Atropinse  sulph.,  gr.  ij  ; 

Vaselini,  f  Iss. — M., 

is  preferred  by  some  physicians,  as  it  is  supposed  to  be  less  liable  to 
produce  conjunctival  irritation  than  the  solutions.  A  small  piece  of 
the  ointment  is  put  in  the  conjunctival  sac  five  or  six  times  at  intervals 
of  five  minutes.  Gelatin  disks  containing  atropine  in  different  quanti- 
ties, alone  or  in  combination  with  cocaine,  are  now  in  the  market,  and 
are  highly  spoken  of  by  some  physicians.  They  are  taken  up  from 
the  box  by  a  moistened  soft  camePs-hair  pencil,  and  then  placed  on  the 
scleral  conjunctiva  toward  the  outer  canthus.  The  patient  must  close 
the  eye  at  once.  As  soon  as  one  disk  is  dissolved,  another  may  be 
applied  till  the  desired  effect  is  obtained. 

If  the  atropine  drops  or  the  ointment  entrusted  to  the  pat  ient  should 
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fail  to  maintain  the  dilatation  of  the  pupil,  inquiry  should  be  made  as 
to  whether  the  solution  or  the  ointment  has  been  applied  as  directed, 
for  often  very  little  of  the  drug  reaches  the  eye  when  the  application 
is  made  by  an  untrained  hand. 

If,  as  is  occasionally  the  ease  even  when  the  weaker  solution  is 
used,  the  application  of  the  sulphate  of  atropine  produces  symptoms 
of  poisoning,  such  as  redness  of  skin,  dryness  of  mouth  and  fauces, 
great  thirst,  a  quick  and  weak  pulse,  palpitation,  headache,  delirium, 
ischuria,  etc.,  it  is  due  to  the  passage  of  the  atropine  through  the  lach- 
rymal canal  into  the  pharynx.  This  should,  if  possible,  be  prevented 
by  using  not  more  than  a  drop  at  a  time,  and  by  everting  the  puncta 
during  and  for  some  moments  after  the  instillation,  or  by  occluding  the 
canaliculi  by  pressing  the  finger  on  the  inner  canthus.  The  same  object 
can  also  be  accomplished  by  placing  a  Liebreich's 1  or  Tansley's 2  clamp 
on  each  canaliculus,  or  by  inclining  the  head  toward  the  side  of  the 
affected  eye  and  then  placing  the  drop  in  the  outer  angle. 

If  signs  of  atropine-poisoning  supervene,  the  drug  must  be  sus- 
pended and  a  hypodermic  injection  of  sulphate  of  morphine  (gm.  0.01 
to  0.015=^  to  \  grain)  should  be  given,  and  repeated  if  necessary. 
Alcoholic  stimulants  may  be  administered  at  the  same  time. 

If  the  adoption  of  the  precautions  during  the  instillation  here  men- 
tioned is  not  successful  in  preventing  the  poisoning,  some  other  mydri- 
atic must  be  substituted.  The  sulphate  of  duboisine,  the  sulphate  of 
hyoscyamine,  or  the  sulphate  of  daturine  may  be  used  for  this  purpose. 
Of  these  duboisine  is  probably  most  extensively  used,  as  it  is  more 
certain  in  its  action  on  the  pupil  than  the  others ;  but,  unfortunately, 
it  is  apt  to  produce  constitutional  disturbance  in  the  very  cases  which 
have  an  idiosyncrasy  against  atropine.  The  duboisine,  hyoscyamine, 
and  daturine  should  not  be  used  stronger  than  in  1  per  cent,  solutions : 


I^j.  Duboisin.  sulphat., 

gr-  ij  5 

Aqua?  destill., 

fgss.— 

-M. 

Hyoscyamin.  sulph., 

gr-  ij  J 

Aquae  destill., 

fgss.— 

-M. 

ty.  Daturin.  sulph., 

gr-  ij ; 

Aquse  destill., 

fsss.- 

-M. 

Cocaine  may  be  added  to  either  of  these  solutions  in  cases  accom- 
panied by  much  pain.  I  have  used  sometimes,  in  young  children,  who 
are  easily  poisoned  by  even  weak  solutions  of  atropine,  carefully  applied 

1  Zehmler's  kliniache  Monalsblatter,  vol.  ii.  p.  411. 

2  Transactions  of  the  American  Ophthalmological  Society,  1888,  p.  63. 
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to  the  eye,  the  hydrobromide  of  homatropine  in  3  per  cent,  solution, 
combined  with  an  equal  amount  of  cocaine,  and  have  never  seen 
unpleasant  symptoms  follow  its  use: 

1^.  Homatropin.  hydrobromat.,  gr.  vj  ; 

Cocaina;  hydrochl.,  gr.  vj  ; 

Aqua3  destill.,  fgss. — M. 

The  effect  of  the  homatropine  on  the  pupil  is,  however,  much  more 
transient  than  that  of  either  of  the  other  mydriatics  mentioned,  and  it 
is  therefore  necessary  to  repeat  the  instillation  very  often. 

If,  after  a  careful  trial,  it  is  found  that  all  of  the  foregoing  drugs 
in  the  strength  of  solutions  here  given  produce  symptoms  of  intoxi- 
cation, weaker  solutions  may  be  tried  till  one  is  found  that  does  not 
cause  poisoning. 

In  old  people  the  long-continued  use  of  either  of  the  mydriatics  not 
unfrequently  causes  tenesmus  and  retention  of  urine. 

The  prolonged  use  of  either  of  the  above-mentioned  mydriatics 
occasionally  produces  considerable  irritation  of  the  conjunctiva  and 
inflammation  of  the  integument  of  the  lids.  In  some  cases  I  have 
seen  well-marked  follicular  conjunctivitis  and  an  inflammation  of  the 
skin  of  the  lids  and  cheek  closely  resembling  eiysipelas  follow  their 
use.  In  such  cases  it  is  best,  if  it  can  be  done  safely,  to  suspend  the 
use  of  the  alkaloid  altogether  for  a  while,  and  to  apply  a  1  per  cent, 
solution  of  nitrate  of  silver  or  sulphate  of  zinc  to  the  conjunctiva, 
and  an  ointment  of  oxide  of  zinc  or  acetate  of  lead  to  the  skin,  until 
the  irritation  has  subsided,  and  then  to  resume  the  use  of  the  same  or 
some  other  mydriatic.  If  all  the  alkaloids  mentioned  cause  irritation, 
a  strong,  well-filtered  watery  extract  of  belladonna  may  be  substituted. 
In  some  cases  a  1  per  cent,  solution  of  alum  or  borax,  instilled  three 
or  four  times  daily  as  soon  as  signs  of  irritation  show  themselves,  will 
reduce  it  sufficiently  to  allow  the  continued  application  of  the  alkaloid. 
Notwithstanding  the  disadvantages  here  mentioned  of  atropine,  I  think 
that,  on  the  whole,  it  is  to  be  preferred  to  all  other  mydriatics. 

In  cases  of  iritis  of  longer  standing,  in  which  the  tissue  of  the  iris 
is  much  swollen  and  infiltrated,  and  in  which  the  aqueous  humor  is 
very  turbid,  or  there  is  a  gelatinous  or  spongy  exudation  in  the  pupil 
or  in  the  anterior  chamber,  even  the  stronger  solution  of  sulphate  of 
atropine,  instilled  in  the  manner  described,  will,  however,  not  only 
occasionally  fail  to  dilate  the  pupil,  but  will  in  some  very  rare  cases 
even  increase  the  irritability  of  the  eye.  Under  such  circumstances  it 
is  advisable  to  employ  at  the  same  time  other  measures  to  reduce  the 
inflammation.  Of  the  various  measures  used  for  this  purpose,  none 
has  in  my  hands  given  more  satisfactory  results  than  the  local  abstrac- 
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tion  of  blood  bv  means  of  four  to  eight  leeches  applied  to  the  temple. 
In  many  of  the  writer's  cases,  in  which,  before  the  application  of  the 
leeches,  atropine  failed  to  act,  complete  or,  at  least,  partial  dilatation  of 
the  pupil  followed  the  leeching,  and  this  took  place  often  before  the 
instillations  were  resumed.  In  localities  where  leeches  are  scarce,  or  in 
cases  in  which  it  is  desirable  to  avoid  the  disfigurement  resulting  from 
the  little  scars,  Fischer's  plan  of  making  a  single  leech  do  the  work  of 
many  may  be  tried.  It  consists  in  making  a  long  incision  in  the  side 
of  the  leech  after  it  has  well  filled  itself.  It  is  said  that  a  leech  thus 
treated  will  take  from  one  to  two  ounces  of  blood  if  the  wound  in  its 
side  is  kept  free  from  clots.  The  artificial  leech  of  Heurteloup  may  be 
employed  when  no  leeches  are  at  hand.  After  the  abstraction  of  blood 
the  patient  should  be  kept  in  a  dark  room,  or  should  at  least  remain 
quietly  in  a  darkened  room,  for  twenty-four  hours  or  longer.  If  only 
slight  improvement  follows  the  leeching,  it  can  be  repeated  several 
times  at  intervals  of  several  days.  In  cases  in  which  the  abstraction 
of  blood  is  contraindicated  by  marked  anaemia,  a  considerable  reduction 
of  the  inflammation  of  the  iris  is  sometimes  brought  about  by  the 
action  of  a  brisk  cathartic.  The  continued  application  of  hot- water 
compresses  to  the  eye  is  often  also  of  assistance  in  reducing  the  inflam- 
mation. In  some  cases  in  which  atropine  alone  failed  to  break  up 
adhesions  the  writer  has  seen  complete  and  regular  dilatation  of  the 
pupil  follow  shortly  after  the  patient  had  taken  a  Turkish  bath. 

The  measures  thus  far  described  will  in  many  cases  of  iritis  suffice 
to  break  up  all  or  at  least  most  of  the  posterior  synechia? ;  and  when 
this  has  been  accomplished  the  backbone  of  the  disease  is  broken,  and 
nothing  remains  to  be  done  but  to  keep  the  pupil  dilated  for  some 
weeks  after  all  circumcorneal  injection  has  disappeared,  and  to  pre- 
vent the  patient  from  using  his  eye  during  this  time. 

In  cases  of  great  intensity  constitutional  treatment  will  be  required, 
however,  to  subdue  the  inflammation  and  remove  the  exudation.  The 
'appearance  of  circumscribed  yellow  nodules,  so-called  gummata  or  con- 
dylomata of  a  yellowish-red  color,  at  the  pupillary  margin  or  at  the 
periphery  of  the  iris,  is  commonly  regarded  as  a  sure  sign  of  syphilis, 
for  which  mercury  must  be  administered.  The  writer  has,  however,  seen 
at  least  two  cases— one  in  a  youth  with  inherited  syphilis,  the  other  in 
a  man  without  any  other  symptom  of  syphilis  and  who  denied  expo- 
sure—and in  both  cases  the  nodules  entirely  disappeared  under  the  use 
of  the  salicylate  of  sodium  in  20-grain  doses  given  every  two  hours 
till  the  physiological  effects  of  the  drug  were  obtained,  and  after  that 
at  greater  intervals. 

As  a  rule,  it  will  be  best  in  such  cases  to  administer  mercury,  even 
when  no  other  symptoms  of  constitutional  syphilis  are  present.  Inunc- 
tion with  blue  ointment  or  the  oleate  of  mercury  is  to  be  preferred  in 
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most  cases.  From  30  to  60  grains  of  the  strong  mercurial  ointment 
should  be  rubbed  in  daily  and  in  different  parts  on  successive  days. 
The  inner  sides  of  the  arms  and  thighs  and  the  sides  of  the  chesl  and 
abdomen  are  generally  selected  for  the  inunction.  The  oleate  of  mer- 
cury, 10  to  20  per  cent.,  may  be  applied  in  the  same  manner  as  the 
ointment.  The  mercurial  vapor  bath  is  preferred  by  some  physicians 
for  introducing  mercury  into  the  system.  A  bath  may  be  taken  every 
night  or  every  other  night  till  the  nodules  have  disappeared,  20  to  30 
grains  of  calomel  or  black  oxide  of  mercury  being  volatilized  with  each 
bath.  In  cases  in  which  the  nodules  grow  rapidly,  no  time  should  he 
lost  in  getting  the  system  under  the  influence  of  the  mercury,  and  in 
such  cases  small  doses  of  calomel,  ^  of  a  grain,  should  be  adminis- 
tered several  times  daily  in  addition  to  the  inunction  or  bath  till  the 
gums  swell. 

If  it  is  not  practicable  to  make  the  inunctions  or  to  use  the  baths, 
the  drug  must  be  given  internally.  Any  one  of  the  following  prepara- 
tions may  be  selected  :  The  protiodide  of  mercury,  in  closes  of  |  to  £ 
grain  three  times  daily  ;  the  bichloride,  in  doses  of  to  ^  of  a  grain 
three  times  daily,  in  pills  or  in  solution  ;  calomel,  in  doses  of  to  \ 
of  a  grain  three  or  four  times  daily  ;  blue  pill,  in  doses  of  \  to  2  grains 
three  times  daily ;  mercury  with  chalk,  in  doses  of  \  to  2  grains,  with 
or  without  Dover's  powder,  every  two,  three,  four,  or  six  hours,  accord- 
ing to  circumstances.  Iron,  quinine,  or  opium  may  be  combined  with 
any  of  the  foregoing  preparations  if  it  is  thought  best  to  do  so.  The 
bichloride,  the  albuminate,  and  the  peptonate  of  mercury  may  also  be 
injected  subcutaneously,  in  doses  of  ^  to  \  of  a  grain  daily.  The 
injections  are,  however,  painful,  and  frequently  cause  the  formation  of 
abscesses  at  the  point  of  injection,  and  seem  to  have  no  advantages  over 
the  administration  of  the  drug  by  inunctions  or  by  the  mouth.  In 
whatever  form  the  mercury  is  given,  great  care  should  be  taken  to 
avoid  salivation.  The  teeth  and  gums  should  be  cleansed  with  a  soft 
brush  after  each  meal,  and  the  mouth  frequently  washed  with  a  solu- 
tion of  chlorate  of  potassium.    Smoking  should  be  avoided. 

Iodide  of  potassium  or  iodide  of  sodium,  alone  or  in  combination 
with  mercury,  should  be  given  for  some  time  after  the  gummy  tumors 
have  disappeared.  The  iodide  of  potassium  may  be  given  in  doses  of 
5  to  30  grains  or  more  three  times  daily. 

In  cases  with  much  turbidity  of  the  aqueous  humor,  or  with  spongy 
or  gelatinous  exudation  on  the  iris  or  in  the  pupil  and  the  anterior 
chamber,  free  diaphoresis  has  often  seemed  to  me  to  hasten  the  absorp- 
tion of  the  exudation.  The  salicylate  of  sodium,  in  doses  of  10  to  '2' ) 
grains  every  two  hours  till  decided  tinnitus  annum  is  produced,  and 
after  that  in  smaller  doses  and  at  longer  intervals,  is  most  useful  for 
this  purpose.    If  a  swallow  of  iced  water  is  taken  before  and  after  the 
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medicine,  and  the  drug  itself  is  given  in  a  considerable  quantity  of  cold 
water,  this  remedy  can  usually  be  taken  for  some  time  without  pro- 
ducing nausea.  The  muriate  of  pilocarpine,  in  doses  of  \  to  £  grain 
once  daily,  may  be  used  for  the  same  purpose.  The  writer  has  usually 
given  it  by  injection  under  the  skin.  In  some  cases  this  remedy  pro- 
duces great  depression,  and  it  should  therefore  be  given  in  small  doses 
at  first.    The  depression  requires  the  use  of  stimulants. 

Iodide  of  potassium  and  iodide  of  sodium  the  writer  has  also  given 
largely  in  cases  in  which  salicylate  of  sodium  could  not  be  taken. 

Sulphate  of  quinine  is  also  useful  in  such  cases. 

In  former  years  the  writer  used  mercury  in  the  class  of  cases  under 
consideration  much  more  frequently  than  he  does  now,  having  learned 
that  the  remedies  above  mentioned  usually  accomplish  the  object  for 
which  they  are  given.  He  now  gives  mercury  only  where  these  rem- 
edies, after  a  fair  trial,  fail  to  produce  the  desired  result. 

For  the  relief  of  the  pain  which  is  so  frequently  present  during  the 
early  stages  of  iritis  the  repeated  application  of  leeches  to  the  temple  is 
sometimes  advisable,  even  if  the  pupil  is  widely  dilated ;  and  this  plan 
is  to  be  especially  recommended  in  cases  in  which  salicylate  of  sodium 
or  sulphate  of  morphine  does  not  act  pleasantly.  The  salicylate  of 
sodium  sometimes  acts  like  magic  in  relieving  the  pain,  but,  unfor- 
tunately, it  also  occasionally  fails.  Morphine,  with  or  without  sul- 
phate of  atropine  or  quinine,  should  always  be  given  in  sufficient 
doses,  either  hypodermically  or  by  the  mouth,  if  the  salicylate  fails  to 
allay  the  pain  and  produce  sleep  at  night.  Chloral  and  antipyrine,  in 
doses  of  10  to  20  grains,  may  answer  for  the  milder  cases. 

If  the  pain  is  due  to  an  increase  of  the  tension  of  the  eyeball,  and 
none  of  the  remedies  mentioned  give  relief,  paracentesis  of  the  anterior 
chamber  should  be  resorted  to.  The  opening  "is  best  made  with  a  lance- 
shaped  knife  (Figs.  108  and  109)  or  a  broad  needle  (Fig.  Ill)  at  the 
outer  margin  of  the  cornea,  great  care  being  taken  that  the  instrument 
is  not  passed  far  enough  in  the  chamber  to  wound  the  capsule  of  the 
lens.  If  necessary,  this  little  operation  may  be  repeated  daily  for  sev- 
eral days. 

In  nearly  all  cases  of  iritis  considerable  relief  from  pain  is  also 
obtained  from  the  application  to  the  lids  of  cloths  wrung  out  of  warm 
water  or  warm  solutions  of  morphine  and  extract  of  belladonna.  In  a 
few  eases  the  application  of  iced  cloths  will  be  found  more  soothing  to 
the  eye,  and  the  choice  between  the  two  may  therefore  be  left  to  the 
patient. 

Rest  in  bed  in  a  darkened  room,  although  perhaps  not  essential  to 
complete  and  speedy  recovery  in  the  milder  cases  of  iritis,  should  be 
insisted  on  in  all  cases  in  which  there  is  much  pain,  oedema  of  the  lids, 
and  chemosis,  spongy  or  gelatinous  exudation  in  the  anterior  chandler, 
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or  marked  increase  of  tension.  As  long  as  the  eye  is  at  all  irritable  all 
close  work  should  be  strictly  prohibited,  even  if  but  one  eye  is  affected ; 
and  in  order  to  guard  against  relapse  as  much  as  possible  only  a  very 
cautious  use  of  the  eyes  should  be  permitted  for  months  afterward. 

Chronic  Plastic  Iritis. 

In  this  form  of  iritis  it  is  rarely  necessary  to  resort  to  the  abstrac- 
tion of  blood  or  to  give  remedies  for  the  relief  of  pain.  An  attempt 
should  be  made  to  break  up  the  adhesions  that  have  formed  by  means 
of  the  strong  solution  of  atropine,  as  directed  in  the  acute  form.  But 
if  the  pupil  is  excluded — that  is,  if  the  entire  pupillary  margin  is  fas- 
tened to  the  lens  capsule,  as  it  frequently  is  when  such  cases  come  under 
observation — no  time  should  be  lost  in  making  an  iridectomy.  No 
other  treatment  will  be  of  any  avail  in  restoring  communication 
between  the  anterior  and  posterior  chambers  and  preventing  secondary 
glaucoma  and  total  blindness. 

THE  OPERATION  OF  IRIDECTOMY. 

Instruments  Required. — A  spring  speculum  (Figs.  105  and  106) ;  a 


Fig.  105. 


For  Right  Eye. 


fixation  forceps  (Fig.  107) ;  a  straight  (Fig.  108)  or  bent  lance-knife  (Fig. 
109);  a  Yon  Graefe's  narrow  cataract  knife  (Fig.  110);  a  straight  (Fig. 


Fig.  107. 
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112)  and  a  bent  iris  forceps  (Figs.  113  and  114) ;  iris  scissors,  bent  (Figs. 
115  and  116)  or  flat  (Fig.  117) ;  a  Wecker's  forceps  scissors  (Fig.  118) ;  a 
spatula  (Fig.  119). 

Fig.  114. 


Voi,.  III.— 63 
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Fig.  118. 


Fig.  119. 


Ether  or  chloroform  should  be  administered  for  operations  on  eyes 
with  inflammatory  affections.  Cocaine  will  answer  in  most  other 
affections. 

Wash  out  the  conjunctival  sac  before  the  operation  with  a  solution 
of  corrosive  sublimate  1  :  5000. 

The  patient  should  be  on  a  couch  or  table  if  ether  or  chloroform  is 
administered  •  otherwise  the  operation  can  be  done  in  a  chair. 

Introduce  the  spring  speculum  and  open  the  lids  to  the  desired 
extent.    Take  hold  of  a  fold  of  conjunctiva  with  the  fixation  forceps 
in  the  left  hand,  close  to  the  cornea,  at  a  point  opposite  to  that  selected 
for  the  incision.    If  a  lance-knife  is  used,  enter  the  point  almost  per- 
pendicularly at  the  limbus  conjunctivae  or  a  short  distance  from  it  in  the 
cornea,  and  push  it  in  until  it  is  visible  in  the  anterior  chamber.  Xow 
depress  the  handle  of  the  knife,  and  push  the  blade  forward  parallel 
to  the  iris  until  the  incision  is  of  the  required  size  (6  to  8  mm.). 
Withdraw  the  knife  very  slowly,  and  in  doing  this  keep  the  point 
very  close  to  the  posterior  surface  of  the  cornea,  so  as  to  avoid  wound- 
ing the  lens,  which  advances  as  the  aqueous  fluid  escapes.   If  a  narrow 
cataract  knife  is  used,  the  point  is  to  enter  in  the  limbus  or  in  the  clear 
cornea  not  far  from  it,  and  directed  toward  the  centre  of  the  pupil. 
When  the  point  is  well  in  the  anterior  chamber,  depress  the  handle  and 
push  through  the  chamber  to  the  point  selected  for  counter-puncture. 
Then  continue  to  push  forward  till  the  section  is  completed.    The  nar- 
row cataract  knife  is  to  be  preferred  in  cases  with  very  shallow  ante- 
rior chambers.     After  completion  of  the  incision  pass  the  fixation 
forceps  to  an  assistant,  who  is  to  rotate,  not  drag,  the  globe  downward. 
Pass  the  iris  forceps  with  closed  blades  into  the  anterior  chamber  to 
the  pupillary  margin,  then  open  the  blades  to  the  required  extent  and 
grasp  the  iris.    Draw  the  forceps  with  the  iris  well  out  of  the  wound, 
and,  with  the  scissors  or  Wecker's  forceps  scissors  held  close  and  par- 
allel to  wound,  cut  off  the  iris  in  one  snip  or  by  cutting  first  one  end 
and  then  the  other.    If  the  iris  be  prolapsed,  it  will  of  course  not  be 
necessary  to  pass  the  iris  forceps  so  far  into  the  anterior  chamber. 
After  the  excision  of  the  loop  of  iris,  see  if  the  iris  remains  entan- 
gled in  the  wound  or  if  the  cut  angles  of  the  sphincter  are  not  in 
proper  position.    If  the  iris  is  entangled,  push  it  gently  into  the 
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anterior  chamber  with  a  spatula;  if  the  cut  angles  of  the  sphincter 
^  Qot  hl  their  proper  place,  rub  the  upper  lid  gently  from  angle  oi 
incision  toward  the  centre  of  cornea,  or  do  the  same  with  the  convex 
surface  of  a  curette.  If  this  should  fail,  the  spatula  must  be  cau- 
tiously introduced,  and  the  cut  angles  pushed  into  the  proper  place. 
Blood  in  tiie  anterior  need  not  be  removed :  it  will  be  absorbed  in 
a  short  time.  After  completion  of  the  operation  washout  the  con- 
junctival sac-  as  at  the  beginning,  and  bandage  both  eyes  with  ster- 
ilized dressings.    Keep  the  patient  in  bed  for  several  days. 

In  most  cases  of  chronic  iritis  the  ciliary  body  and  the  choroid  are 
implicated,  and  the  treatment  recommended  for  these  diseases  is  appli- 
cable also  to  the  iritis. 

Serous  Iritis. 

Synonyms :  Keratitis  punctata,  Aqua?  capsulitis,  Hydromeningitis, 
Descemetitis. 

In  the  disease  designated  serous  iritis  the  inflammation  is  rarely 
limited  to  the  iris ;  in  most  cases  it  extends  to  the  ciliary  body  and  the 
choroid,  sometimes  also  to  the  retina.    The  name  of  serous  uveitis, 
therefore,  would  be  more  appropriate.    In  the  disease  under  consider- 
ation there  is  frequently  no  tendency  to  the  formation  of  posterior  syn- 
echia?, at  least  not  in  the  early  stages  of  the  disease,  and  the  pupil  is 
readily  dilated  by  weak  solutions  of  atropine.    The  pupil  should  be 
kept  dilated  by  atropine  throughout  the  course  of  the  disease,  except  in 
cases  with  marked  increase  of  the  intraocular  tension  or  in  cases  in 
which  pain  is  caused  by  the  atropine.    In  such  cases  the  use  of  mydri- 
atics is  best  avoided.    Myotics  would  seem  to  be  indicated  here,  but 
in  cases  with  considerable  increase  of  tension  in  which  the  writer  used 
weak  solutions  of  salicylate  of  eserine  the  result  was  not  satisfactory, 
as  in  each  case  posterior  synechia?  were  formed,  which  could  not  be 
broken  up  by  atropine.    In  other  cases  of  this  kind  he  tried  a  1  and  2 
per  cent,  solution  of  the  muriate  of  pilocarpine,  and  while  no  posterior 
synechia?  were  produced  by  this  drug,  it  failed  to  reduce  the  tension  of 
the  eye.    A  decided  increase  in  the  tension  of  the  eye,  lasting  for  sev- 
eral days,  requires  a  paracentesis  of  the  anterior  chamber,  which  may 
be  repeated  for  several  days  if  necessary,  till  the  tension  remains  nor- 
mal.   In  cases  of  much  pain  with  deep  anterior  chambers  the  same 
operation  may  be  performed.    (For  a  description  of  the  operation  see 
treatment  of  Plastic  Iritis.)    In  this  form  of  iritis,  as  in  the  plastic, 
much  benefit  is  often  derived  from  free  diaphoresis,  lasting  several 
hours,  repeated  daily  or  every  other  day.    The  salicylate  of  sodium 
or  muriate  of   pilocarpine,  administered  as   described  above,  will 
answer  the  purpose.    The  Turkish  bath  is  also  useful  in  this  disease. 
Saline  cathartics  should  be  given  once  or  twice  a  week.   Diuretics,  such 
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as  the  acetate  of  potassium,  bitartrate  of  potassium,  and  the  nitrate  of 
potassium,  may  be  given  from  time  to  time.  The  writer  has,  however, 
derived  apparently  more  benefit  in  such  cases  from  the  long-continued 
use  of  iodide  of  potassium  than  from  any  other  remedy.  It  should 
be  given  in  doses  of  from  7  to  25  grains  or  more,  largely  diluted  in 
water  or  Vichy  water,  three  times  daily.  In  very  obstinate  ca 
small  doses  of  mercury  should  be  tried,  and  continued  if  improvement 
follows.  Blisters  and  setons  on  the  temple  or  back  of  the  ears  were 
formerly  much  in  favor  in  the  treatment  of  this  disease,  and  there  can 
be  no  doubt  that  in  chronic  cases  blistering  is  occasionally  followed  by 
a  decided  decrease  in  the  number  of  precipitates  on  Descemet's  mem- 
brane. As  no  harm  can  come  from  it,  a  succession  of  blisters  to  the 
temples  may  be  tried  in  cases  of  long  standing.  Setons  and  issues 
inserted  into  the  temple  are  very  rarely  employed  at  this  day,  and  their 
utility  is  indeed  very  doubtful.  The  mixed  form  of  sero-plastic  iritis 
must  be  treated  as  the  plastic  form. 

Purulent  Iritis. 

In  this  variety  of  iritis  the  local  treatment  recommended  for  the 
plastic  form  should  be  given  a  fair  trial.  But  if  this  does  not  succeed 
in  dilating  the  pupil  in  a  reasonable  length  of  time,  or  the  mydriatics 
increase  rather  than  diminish  the  inflammation,  their  use  must  be  sus- 
pended. If  the  hypopyon  is  small,  hot-water  compresses  applied 
steadily  for  several  days  will  sometimes  cause  its  disappearance;  if 
they  do  not,  or  if  the  hypopyon  fills  half  of  the  anterior  chamber  when 
the  case  is  first  seen,  the  pus  should  be  evacuated  by  paracentesis  of 
the  anterior  chamber.  This  operation  may  be  repeated  after  several 
days  if  necessary.  No  remedies  will,  of  course,  be  of  any  service  if 
the  purulent  iritis  is  only  a  part  of  a  general  suppurative  inflammation 
of  the  globe,  as  it  frequently  is.  Otherwise,  mercury  may  be  admin- 
istered as  directed  for  gummy  tumor  of  the  iris ;  and  if  this  should 
fail  to  diminish  the  inflammation,  salicylate  of  sodium  or  iodide  of 
potassium  may  be  administered.  (For  further  particulars  see  also 
article  on  Panophthalmitis.) 

Syphilitic  Iritis. 
Iritis  occurring  in  connection  with  secondary  symptoms  of  syphilis 
may  present  itself  under  any  one  of  the  forms  of  iritis  previously 
described,  and  must  be  treated  accordingly.  As  a  rule,  the  patient 
should  be  got  rapidly  under  the  influence  of  mercury.  After  the 
iritis  has  disappeared  the  iodide  of  potassium  should  be  prescribed. 
(See  article  on  Syphilis,  Vol.  II.) 
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Rheumatic  and  Gouty  Iritis. 
This  condition  requires,  in  addition  to  the  local  treatment  of  plastic 
iritis  internally  salicylate  of  sodium,  salicylate  of  lithium,  tartrates 
of  sodium  and  potassium,  liquor  potassse,  iodide  of  potassium,  pilo- 
carpine, colchicum,  oil  of  turpentine,  Chian  turpentine,  oil  of  gaul- 
theria,  or  quinine.  The  mode  of  administering  salicylate  of  sodium 
and  pilocarpine  has  already  been  described.  The  iodide  of  potassium 
may  be  given  in  combination  with  colchicum.  The  oil  of  turpentine 
should  be  given  in  doses  of  from  5  to  60  drops  in  the  form  of  an 
emulsion  or  in  capsules.  The  oil  of  gaultheria  is  given  in  doses  of  15 
drops  in  capsules  three  times  daily.  In  many  cases  it  will  be  found 
necessary  to  give  morphine  or  chloral  at  night  to  procure  sleep.  Qui- 
nine will  often  relieve  the  pain  if  it  is  not  of  great  intensity. 

GoNORRHCEAL  IRITIS. 

This  disease  requires  the  same  treatment  as  the  rheumatic  form. 
The,  urethral  disease  should  of  course  be  controlled  as  speedily  as 
possible.  In  this  form  of  iritis  the  pain  is  sometimes  almost  unbear- 
able during  the  first  two  weeks  of  the  disease,  and  requires  for  its 
relief  large  closes  of  morphine  frequently  repeated.  The  salicylate  of 
sodium  is  in  most  cases  of  this  kind  to  be  preferred  to  other  remedies, 
but  if  it  cannot  be  taken  quinine  in  large  doses  may  be  given.  After 
the  subsidence  of  the  pain,  iodide  of  potassium  or  muriate  of  pilo- 
carpine may  be  administered  for  clearing  the  vitreous  body.  In 
nearly  all  cases  of  gonorrhceal  iritis  the  inflammation  involves  the  cil- 
iary body  and  the  choroid,  and  months  are  often  required  for  the  cure 
of  the  disease.  Relapses  are  of  frequent  occurrence,  and  cannot  be 
prevented. 

Diabetic  Iritis  and  the  Iritis  occurring  in  connection  with 
Recurrent  Fever  and  other  Febrile  Diseases. 

Such  an  iritis  may  assume  either  the  plastic,  the  serous,  or  the  pur- 
ulent form.  The  measures  recommended  for  these  forms  are  also  to  be 
employed  here,  provided  that  they  do  not  have  an  injurious  effect  on 
the  general  disease. 

Permanent  Results  of  Iritis. 
If  only  a  few  filiform  posterior  synechias  remain,  it  is  not  advisable 
to  interfere,  as  they  do  no  harm.  Attempts  to  break  them  up  should 
not  be  made  for  many  months  after  the  subsidence  of  the  inflamma- 
tion. For  this  purpose  strong  solutions  of  myotics  and  mydriatics  are 
alternately  instilled.  It  is  besi  (<>  make  an  instillation  of  a  £  per  cent, 
solution  of  salicylate  of  eserine,  and  after  a  few  hours  instill  several 
drops  at  short  intervals  of  a  2  per  cent,  solution  of  sulphate  of  atropine. 
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It  will  be  useless,  however,  to  attempt  to  break  up  in  this  way  broad 
and  firm  adhesions.  For  broad  and  firm  synechia}  Stratfield,  Passavast, 
and  others  have  advised  an  operation  for  the  detachment  of  the  syne- 
chia} (corelysis).  It  is  rarely  done  at  present.  Previously  to  the  ope- 
ration the  pupil  is  dilated  as  much  as  possible  by  a  strong  solution  of 
atropine,  so  that  the  adhesions  are  readily  visible.  An  incision  is  now 
made  a  little  to  the  side  of  the  adhesion  by  a  broad  needle.  A  small 
spatula  hook  is  then  introduced  in  the  anterior  chamber,  passed  behind 
the  adhesion,  and  then  slowly  drawn  toward  the  wound  in  the  cornea. 
Great  care  must  be  exercised  that  the  capsule  of  the  lens  is  not  ruptured. 
Passavast  seizes  the  iris  just  above  the  adhesion  with  iridectomy  forceps, 
and  then  draws  it  toward  the  wound.  Atropine  must  also  be  used  after 
the  operation.  Operative  interference  is,  however,  rarely  required,  except 
in  cases  in  which  the  pupillary  margin  is  completely  adherent  to  the  cap- 
sule of  the  lens.  This  condition,  which  is  also  called  exclusion  of  the 
pupil,  imperatively  calls  for  the  operation  of  iridectomy  as  soon  as  the 
communication  between  the  anterior  and  posterior  chamber  is  inter- 
rupted. Secondary  glaucoma  is  sure  to  follow  this  condition  unless  com- 
munication is  re-established.  If  the  pupil  is  at  the  same  time  occluded, 
the  operation  may  also  greatly  improve  vision.  The  iridectomy  should 
be  as  large  as  possible,  and  made  upward.  As  in  these  cases  the  iris  is 
greatly  bulged  forward  and  the  anterior  chamber  is  very  shallow,  the 
incision  is  best  made  with  a  narrow  cataract  knife  in  the  limbus  con- 
junctiva}. In  cases  in  which  the  whole  pigmentary  layer  of  the  iris 
is  adherent  to  the  anterior  capsule  of  the  lens,  an  iridectomy  alone  is 
of  no  use,  as  the  pigmentary  layer  will  remain  in  situ.  In  such  cases 
the  lens  must  be  extracted,  and  afterward  an  opening  made  in  the 
membrane  in  the  pupil.  An  iridectomy  is  also  advised  by  some  sur- 
geons in  all  cases  in  which  extensive  synechia}  remain,  in  the  hope  of 
preventing  relapses  of  the  iritis.  The  writer,  who  in  former  years 
often  followed  this  advice,  has,  however,  seen  relapses  as  often  in  cases 
in  which  an  iridectomy  has  been  made  for  this  purpose  as  in  cases  not 
operated  on.  In  the  writer's  opinion  posterior  synechia}  have  little  or 
nothing  to  do  with  the  causation  of  relapses. 

Injuries  to  the  Iris. 
Injuries  to  the  iris  alone  are  generally  the  result  of  blows,  and  are 
nearly  always  complicated  with  haemorrhage  in  the  anterior  chamber. 
The  blood  usually  disappears  in  a  short  time  under  the  application  of 
iced  cloths  to  the  lids.  If  iritis  follows  the  injury,  it  must  be  treated 
by  atropine,  leeches,  and  cold  applications.  (See  Plastic  Iritis.)  Trau- 
matic iridoplegia  is  often  due  to  small  rents  in  the  pupillary  margin. 
The  paresis  usually  passes  away  without  treatment,  but  moderate  dila- 
tation of  the  pupil  often  remains  for  years. 
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Tumors  op  the  Iris. 
Cysts  of  the  Iris. — Excision  of  the  cyst,  with  the  segment  of  the 
iris  in  which  it  is  located,  is  the  best  treatment.  Laceration  by  instru- 
ment is  generally  unsuccessful.  In  a  case  under  the  care  of  the  writer 
the  cyst  was  ruptured  by  the  violent  contraction  of  the  pupil  after  the 
instillation  of  a  1  per  cent,  solution  of  sulphate  of  eserine,  and  no 
refilling  of  the  cyst  recurred  while  the  patient  was  under  observation 
— a  month. 

Sarcoma  of  the  Iris. — If  at  all  large  and  situated  near  the  pe- 
riphery of  the  iris,  the  tumor  requires  enucleation  of  the  globe.  If 
small,  so  that  its  base  does  not  reach  within  two  millimetres  of  the 
angle  of  the  anterior  chamber,  its  excision  may  be  attempted.  In  a 
case  of  sarcoma  of  the  iris  under  the  writer's  care  the  growth,  together 
with  a  healthy  strip  of  iris,  was  removed  through  a  large  incision  of 
the  cornea.  The  wound  healed  by  primary  intention.  No  relapse  had 
occurred  at  the  time  the  patient  was  killed  by  a  railroad  accident,  five 
years  after  the  excision  of  the  tumor.1 

Tubercles  of  the  Iris. — In  the  early  stages  of  this  disease,  while 
the  tumors  are  small  and  not  numerous,  excision  of  the  tubercles  with 
the  surrounding  iris  may  be  attempted.  But  if  the  disease  involves 
much  of  the  iris,  the  globe  must  be  enucleated. 

Functional  Disturbances  op  the  Iris. 
Paralytic  Mydriasis,  without  Paralysis  of  Accommodation. — 

The  treatment  of  this  affection  must  vary  with  its  cause.  In  many 
instances  syphilis  is  at  the  bottom  of  the  trouble,  and  in  such  cases,  if 
secondary  symptoms  are  still  present,  mercury  should  be  given,  other- 
wise iodide  of  potassium  in  increasing  doses  will  be  demanded.  In  rheu- 
matic cases  remedies  directed  to  the  general  disease  should  be  adminis- 
tered. Mydriasis  caused  by  poisoning  through  belladonna,  stramonium, 
and  hyoscyamus  requires  no  treatment.  Locally  we  may  apply  in  all 
cases  a  weak  solution  of  salicylate  of  eserine  or  of  pilocarpine,  which 
may  be  instilled  sufficiently  often  to  keep  the  size  of  the  pupil  equal 
to  that  of  the  other  eye.  In  some  cases  a  series  of  blisters  applied  to 
the  temple  or  behind  the  ear  may  be  of  service.  Galvanism  has  been 
tried  and  found  to  be  of  little  or  no  utility.  If  it  is  thought  advisable 
to  employ  it,  care  must  be  taken  to  use  but  few  cells  at  first.  The 
anode  should  be  applied  to  the  closed  lids  and  the  cathode  to  the 
temple. 

Spastic  Mydriasis  is  sometimes  associated  with  migraine,  in  other 
cases  with  spinal  meningitis.    The  treatment  should  be  directed  to  the 
disease  causing  the  mydriasis.    If  it  is  due  to  snake-bite,  trichinosis, 
or  poisoning  from  meat,  it  will  pass  away  with  the  disease  causing 
1  Archives  of  Ophthalmology,  vol.  v.  p.  34. 
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it.  If  it  is  suspected  that  entozoa  in  the  intestinal  tract  are  the  cause 
measures  for  their  removal  should  be  adopted. 

Myosis  is  frequently  a  symptom  of  hyperfemia  or  inflammation  of 
the  brain  and  its  membranes.  It  may  be  due  to  hyperesthesia  of  the 
retina  or  irritation  of  the  cornea,  chronic  intoxication  from  morphine, 
nicotine,  or  alcohol.  In  other  cases  it  is  a  symptom  of  peripheric 
paralysis  of  the  cervical  sympathetic.  Myelitis,  multiple  sclerosis, 
progressive  atrophy  of  the  muscles,  tabes,  and  progressive  paralysis 
are  among  the  diseases  causing  myosis.  The  treatment  should  be 
directed  to  the  disease  of  which  the  myosis  is  a  symptom.  Locally, 
weak  solutions  of  atropine  may  be  tried,  though  the  writer  has  never 
seen  permanent  benefit  follow  their  use. 


DISEASES  OF  THE  CILIARY  BODY. 

Plastic  Cyclitis. 

This  is  rarely  a  primary  disease ;  in  most  cases  it  is  the  result  of  the 
extension  of  the  inflammation  from  the  iris  or  choroid. 

Plastic  cyclitis  requires  about  the  same  treatment  as  plastic  iritis. 
Unless  plastic  iritis  is  present  at  the  same  time,  mydriatics  should  not 
be  used  vigorously,  and,  if  they  increase  the  pain,  must  be  abandoned 
entirely.  The  repeated  abstraction  of  blood  by  means  of  leeches  or  the 
artificial  leech  is  more  often  demanded  here  than  in  iritis.  Of  the 
internal  remedies  recommended,  mercury  is  most  useful  in  this  disease. 

Gummy  Tumors  of  the  Ciliary  Body  demand  a  vigorous  antisyphi- 
litic  treatment.  In  a  case  of  this  kind  lately  under  the  care  of  the 
writer  the  gumma  disappeared  entirely  nnder  treatment,  but  in  another 
case  more  recently  seen  by  him  the  tumor  had  perforated  the  sclerotic 
and  destroyed  the  eye,  notwithstanding  appropriate  treatment  under  the 
direction  of  another  physician.  In  the  last-mentioned  case  it  became 
necessary  to  enucleate  the  eye  in  order  to  relieve  the  patient  of  pain. 
In  chronic  plastic  cyclitis  sometimes  nothing  short  of  enucleation  of 
the  globe  will  relieve  the  pain. 

Serous  Cyclitis. 
The  treatment  of  this  affection  is  identical  with  that  for  serous  iritis. 
The  tension  of  the  eye  and  the  field  of  vision  should  be  frequently 
examined,  and  an  iridectomy  made  if  symptoms  of  glaucoma  super- 
vene. Pilocarpine  will  be  of  much  assistance  in  clearing  up  the 
vitreous.  Special  attention  should  be  given  in  chronic  eases  to  the 
patient's  general  condition,  and  if  the  functions  of  other  organs  are 
deranged  they  should  be  corrected  as  far  as  possible. 
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Purulent  Cyclitis. 

This  is  commonly  only  a  part  of  suppurative  inflammation  of  the 
entire  uveal  tract.  Wounds  or  general  infectious  diseases  are  generally 
the  cause.  The  treatment  advised  for  purulent  iritis  should  be  adopted 
for  this  affection.    (Consult  also  article  on  Panophthalmitis.) 

Injuries  of  the  Ciliary  Body. 

Punctured  and  Incised  Wounds  of  the  Ciliary  Body,  if  made 
by  sharp  and  clean  instruments,  sometimes  heal  without  leaving  a  puck- 
ered scar.  At  other  times  they  cause  a  cyclitis  of  either  the  plastic  or 
purulent  form.  Lacerated  wounds  and  foreign  bodies  lodging  in  the 
ciliary  body  always  cause  a  cyclitis.  In  cases  with  a  punctured  wound 
or  a  small  incision  in  the  sclerotic  the  conjunctival  sac  should  be  washed 
with  a  solution  of  corrosive  sublimate,  1  :  5000,  and  the  eye  bandaged 
with  sterilized  material.  After  the  wound  has  healed  iced  cloths  may 
be  applied  to  the  eye  and  the  pupil  kept  dilated  with  atropine,  till  all 
signs  of  irritation  have  subsided.  The  patient  should  be  kept  in  bed 
in  a  darkened  room.  If  the  wound  is  long,  the  wound  in  the  conjunc- 
tiva or  in  the  sclerotic  itself  should  be  united  by  aseptic  sutures,  and 
then  treated  in  the  same  manner  as  a  small  wound.  If  cyclitis  should 
develop,  leeches  must  be  applied  and  the  other  measures  advised  for 
idiopathic  cyclitis  be  carried  out.  If  a  part  of  the  ciliary  body  is  pro- 
lapsed through  the  wound  in  the  sclerotic,  it  must  be  abscised  and  the 
wound  in  the  conjunctiva  united  by  sutures.  In  cases  of  large  lacerated 
wounds,  with  or  without  a  foreign  substance  in  the  ciliary  body,  it  may 
be  advisable  to  enucleate  the  globe  at  once.  Enucleation  is  also  to  be 
done  in  all  cases  of  traumatic  cyclitis  in  which  the  measures  advised 
for  idiopathic  cyclitis  fail  after  a  fair  trial  to  quiet  the  pain  and  to  pre- 
vent the  total  destruction  of  sight.  So  long  as  the  ciliary  region  re- 
mains tender  to  the  touch,  especially  if  a  foreign  body  remain  in  the  eye, 
there  is  danger  that  sympathetic  disease  may  develop  in  the  other  eye. 
If  the  patient  can  be  kept  under  constant  observation,  enucleation  may 
be  delayed  till  signs  of  irritation  show  themselves  in  the  fellow-eye ; 
at  the  same  time  it  must,  however,  be  remembered  that  it  is  not  always 
possible  to  arrest  the  progress  of  the  disease  even  in  this  stage.  Should 
panophthalmitis  supervene  on  the  cyclitis,  enucleation  of  the  globe  in 
the  first  stage  of  the  disease  will  spare  the  patient  much  pain  and  ena- 
ble him  to  resume  his  work  at  a  much  earlier  period  than  he  would  if 
the  disease  were  allowed  to  go  on. 

Tumors  of  the  Ciliary  Body. 

Sarcoma  and  endothelioma  may  originate  in  (lie  ciliary  body.  Enu- 
cleation of  the  globe  is  the  only  remedy. 
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SYMPATHETIC  OPHTHALMIA. 

In  view  of  the  fact  that  we  are  very  often  unable  to  arrest  the  prog- 
ress of  sympathetic  ophthalmia  after  it  has  once  broken  out,  the  adop- 
tion of  mi'; isures  for  its  prevention  is  of  the  utmosl  importance.  Of 
the  different  measures  recommended  for  this  purpose  at  various  times, 
only  one  has  stood  the  test  of  time,  and  this  is  the  enucleation  of  an 
eve  in  a  condition  of  disease  which  experience  has  shown  to  be  pro- 
ductive of  sympathetic  inflammation. 

Optic  neurotomy 1  and  neurectomy 2  and  evisceration  of  the  globe8 
have  been  employed  as  substitutes  for  enucleation.  The  first  of  these 
procedures  is  now  entirely  abandoned,  and  the  other  two  are  practised 
rarely  by  others  than  their  originators.  The  writer  does  not  regard 
these  procedures  as  safe  substitutes  for  enucleation,  and  would  employ 
them  only  in  cases  where  enucleation  is  absolutely  refused.  (A  descrip- 
tion of  the  operations  will  be  found  at  the  end  of  this  article.) 

Prophylactic  enucleation  is  indicated  by  the  following  conditions : 
I.  Iridocyclitis  with  a  foreign  body  in  the  eye  and  vision  destroyed. 
If  the  foreign  body  is  known  to  be  a  fragment  of  iron  and  useful  vision 
is  still  present,  an  attempt  may  be  made  to  extract  the  iron  by  the  elec- 
tro-magnet. If  this  is  successful,  the  iridocyclitis  may  slowly  subside 
and  cease  to  be  dangerous  to  the  other  eye.  Such  eyes  require,  how- 
ever, close  watching  for  a  long  time  afterward.  II.  Iridocyclitis  the 
result  of  a  perforating  wound,  especially  of  the  ciliary  region,  with 
entanglement  of  the  iris  or  ciliary  body  in  the  wound  and  with  total 
destruction  of  sight.  III.  A  painful,  shrunken  globe,  especially  if  a 
plate  of  bone  can  be  detected  in  its  interior. 

While  it  is  true  that  the  conditions  above  enumerated  are  not 
always  followed  by  sympathetic  inflammation,  and  that  enucleation 
has  in  a  few  cases  failed  to  ayert  sympathetic  disease  in  the  other 
eye,  yet  the  writer  believes  it  to  be  the  duty  of  a  physician  to 
advise  the  operation  in  such  cases  as  the  only  safeguard  we  know 
of  against  the  transmission  of  disease  to  the  fellow-eye.  An  empty 
socket  is  surely  not  a  pleasant  sight,  but  it  is  far  better  to  have  it 
than  to  be  constantly  in  danger  of  total  blindness. 

Enucleation  may  also  become  advisable  as  a  prophylactic  measure 
in  cases  of  extensive  injury  to  the  globe  which  will  probably  be  Id- 
lowed  by  total  blindness  and  iridocyclitis.  Here  it  is  not  absolutely 
necessary  to  operate  at  once,  as  the  danger  from  sympathetic  trouble 
is  not  great  till  the  iridocyclitis  in  the  injured  eye  is  al  its  height.  A  el 
it  is  best  to  do  so  in  a  person  whose  family  is  dependent  on  his  labor 

1  Boucheron,  Annales  d? Oculist.,  vol.  lxxvi.  p.  238. 

2  Schweigger,  Archives  of  Ophthalmology,  vol.  xvi.  p.  223. 

8  Albert  Graefe,  Michel's  Jahresbericht  ixber  die  Ophthalmologic,  1884,  p.  309. 
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for  daily  bread,  as  it  will  out  short  the  period  of  confinement  to  his 
room  and  also  in  persons  who  cannot  be  kept  under  observation  for  at 
least  several  months. 

IV.  The  writer  would  also  urgently  advise  the  operation  in  cases 
of  injuries  which  are  likely  to  give  rise  to  sympathetic  trouble  occur- 
ring in  ch  ildren,  as  in  them  the  sympathetic  inflammation  is  often 
developed  suddenly  without  being  preceded  by  signs  of  irritation. 

The  first  symptoms  of  sympathetic  inflammation  may  show  them- 
selves as  early  as  eight  days  and  as  late  as  fifty  years  after  the  injury. 
Commonly,  three  to  six  weeks  intervene  between  the  injury  to  the  one  eye 
and  the  development  of  the  disease  in  the  other.  In  many  cases  pre- 
monitory symptoms  precede  the  onset  of  the  inflammation,  but  in  others 
this  does  not  occur.  The  premonitory  symptoms  consist  of  inability 
to  read  or  to  use  the  eye  for  fine  work,  for  even  a  short  time,  with- 
out producing  pain,  circumcorneal  injection,  and  lachrymation.  There 
is  often  also  marked,  impairment  of  the  accommodation.  The  irrita- 
tion subsides  with  the  cessation  of  the  work,  but  returns  with  every 
attempt  to  use  the  eyes.  In  many  cases  there  is  also  marked  photo- 
phobia and  a  neuralgic  pain  about  the  eye.  The  sight  is  not  impaired. 
The  irritation  may  pass  away,  and  return  and  continue  for  weeks.  The 
symptoms  here  described  are  regarded  by  some  authors  as  due  to  a 
neurosis,  and  they  apply  to  it  the  name  of  sympathetic  irritation.  In 
their  opinion  this  irritation  never  passes  into  inflammation.  This  dif- 
ference of  opinion  is,  however,  of  no  practical  importance,  as  we  are  all 
agreed  that  the  condition,  if  we  are  reasonably  certain  that  it  is  caused 
by  disease  of  the  eye  first  affected,  requires  for  its  cure  enucleation  of  the 
exciting  eye.  The  only  exception  to  this  rule  is  to  be  made  in  cases  in 
which  the  exciting  eye  has  still  useful  vision  and  there  is  reason  for  the 
belief  that  it  will  not  be  lost  through  the  disease.  When  symptoms 
of  iridocyclitis  or  of  optic  neuritis  or  of  neuro-retinitis  have  made 
their  appearance,  enucleation  is  often  unable  to  arrest  the  progress  of 
the  disease.  Indeed,  it  is  held  by  some  authors  that  the  operation 
made  at  this  period  of  the  disease  has  an  injurious  influence  on  its 
course.  Such  is,  however,  not  the  case.  The  writer  has  again  and  again 
enucleated  the  exciting  eye  in  cases  of  sympathetic  iridocyclitis,  and  he 
has  no  reason  to  regret  doing  so.  In  all  the  cases  of  serous  iridocycli- 
tis in  which  this  was  done  recovery  took  place,  and  vision  remained 
good  as  long  as  the  cases  were  under  observation  (several  years).  In 
two  of  these  eases  numerous  atrophic  spots  Avcre  found  in  the  choroid 
after  the  vitreous  had  cleared  up.  In  all  the  cases  operated  on  the 
exciting  eye  Was  blind  and  painful.  The  case  is,  however,  different  if 
the  sympathetic  disease  is  of  the  plastic  variety  and  the  disease  has 
made  much  progress  when  first  seen.  Under  such  circumstances  one 
may  be  in  doubt,  especially  if  the  exciting  eye  is  the  better  of  the  two 
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as  far  as  vision  is  concerned.  The  writer's  rule  in  such  cases  has  been 
not  to  operate. 

As  regards  the  treatment  of  the  eye  sympathetically  affected,  it 
need  only  be  said  that  it  does  not  differ  from  that  of  idiopathic  irido- 
cyclitis  or  of  optic  neuritis.    The  writer  has  usually  given  mercury  in 
some  form  in  these  cases.    Others  prefer  pilocarpine.    If  secondary 
glaucoma  should  supervene,  a  paracentesis  or  a  sclerotomy  musl  be 
made.    The  patient  should  be  kept  in  bed  in  a  darkened  room  till  the 
inflammation  has  subsided,  and  if  the  eye;  is  saved  it  should  be  protected 
against  intense  light  for  a  long  period.    Absolute  rest  of  the  eye  for 
several  months  should  also  be  insisted  upon.    In  cases  in  which  the 
disease  is  not  arrested  no  operative  interference  should  be  attempted  for 
at  least  a  year  after  the  subsidence  of  all  inflammatory  symptoms.  If 
the  pupil  is  blocked  and  the  iris  adherent  in  toto  to  the  lens  capsule,  an 
attempt  to  restore  sight  should  be  made  only  in  cases  in  which  the  per- 
ception of  light  and  projection  are  good  and  the  tension  of  the  eye  is 
nearly  normal.    In  such  cases  Schweigger1  recommends  a  peripheric 
linear  incision  of  the  same  length  as  in  the  operation  for  the  extraction 
of  cataract.    If  the  anterior  chamber  is  shallow,  the  knife  on  entering 
is  pushed  at  once  through  the  iris  and  the  exudation  membrane  behind 
it,  and  carried  across  behind  the  iris  to  the  point  of  counter-puncture. 
Then  a  pair  of  straight  forceps  is  introduced  in  such  a  manner  that  one 
branch  lies  in  front  and  the  other  behind  the  iris.    The  toughness  of 
the  membrane  is,  however,  usually  so  great  that  the  part  of  the  iris  in 
the  branches  of  the  forceps  cannot  be  drawn  out  of  the  wound.    It  is 
therefore  necessary  to  introduce  the  blades  of  a  pair  of  fine  scissors, 
one  blade  in  front,  the  other  behind  the  iris  :  a  cut  is  first  made  on 
one  side,  and  then  on  the  other,  in  a  radial  direction  toward  the  pupil. 
The  flap  so  formed  can  generally  be  drawn  into  the  wound  and  com- 
pletely cut  off.    During  the  manoeuvre  a  part  of  the  corticalis  usually 
escapes,  and  the  remainder  is  then  removed  by  manipulation  or  by  a 
cataract  spoon.    After  this  operation  the  pupil  frequently  closes  again, 
and  no  further  operation  should  be  attempted  for  months  after  the  dis- 
appearance of  all  signs  of  irritation.    Then  an  attempt  may  be  made 
to  obtain  an  opening  in  the  obstructing  membrane  by  iridotomv. 
Critchett2  succeeded  in  two  cases  in  restoring  vision  by  the  following 
operation  :  He  introduced  a  fine  needle  through  the  cornea  and  directed 
the  point  to  the  centre  of  the  opaque  capsule,  and,  by  making  a  rapid 
rotary  movement  on  the  principle  of  a  gimblet,  succeeded  in  par- 
tially penetrating  and  entangling  the  point  in  the  substance  of  the 
capsule.    He  then  introduced  a  second  needle  from  the  opposite  side, 
and,  bringing  the  penetrating  force  of  one  needle  to  bear  upon  the 

1  Handbuch  de.r  Augenheiikimde,  1880,  p.  371. 

2  Royal  London  Ophthalmic  Hospital  Reports,  vol.  x.  p.  M5. 
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other,  pierced  the  tough  capsules  with  both  j  then  by  separating  one 
point  from  the  other  he  succeeded  in  making  a  rent  in  the  centre.  This 
was  followed  by  the  escape  of  a  small  quantity  of  lens  matter  of  the 
consistence  of  cream  cheese.  The  operation  gave  rise  to  very  slight 
reaction,  and  an  interval  of  two  months  was  allowed  to  elapse,  during 
which  the  soft  lens  matter  was  absorbed  aud  the  capsule  closed  again. 
The  same  operation  was  repeated  three  times,  and  at  last  a  small  round 
clear  space  was  obtained.    Fair  vision  was  secured. 


Fig.  120. 


Operation  for  Enucleation  of  the  Globe. — Instruments  required  : 
A  spring-top  speculum  (Figs.  105  and  1 06) ;  a  fixation  forceps  (Fig.  107) ; 
a  small  hooked  forceps;  strabismus  hooks  (Figs.  121  and  122);  a  pair  of 
small  blunt-pointed  scissors  (Fig.  120);  a  pair  of  strong  blunt-pointed 
scissors  (Fig.  123) ;  a  De  Weltz  spoon  (Fig.  124).  The  ocular  conjunctiva 
i-  divided  all  around  close  to  the  cornea.  Tenon's  capsule  is  next  opened 
and  the  recti  tendons  and  neighboring  fascia1  divided  on  a  hook.  The 
eyeball  is  then  made  to  start  forward  by  pressing  the  speculum  behind 
the  equator  of  the  globe.  The  scissors  are  then  introduced  and  passed 
backward  along  the  sclerotic  till  their  open  blade- can  be  felt  to  embrace 
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the  optic  nerve,  which  is  divided  by  a  single  cut,  while  the  globe  is 
steadied  with  a  finger  of  the  other  hand.  Finish  by  dividing  the 
oblique  muscles  and  remaining  soft  parts  close  to  the  globe.  If  the 
eyeball  is  ruptured  or  rupture  is  imminent,  a  small  De  Weltz  spoon 
is  passed  along  the  sclerotic  and  over  the  optic  nerve.  This  acts  as  a 
director  to  the  scissors,  with  which  the  optic  nerve  is  now  to  be  cut. 
The  section  of  the  nerve  is  followed  by  the  rapid  detachment  of  the 
oblique  muscles  and  of  the  cellular  tissue,  which  still  retains  the  eye- 
ball. The  orbit  is  cleansed  with  a  solution  of  bichloride  of  mercury 
(1  :  5000)  and  a  compress  of  bichloride  gauze  (1  : 1000)  placed  over  the 
closed  lids,  covered  with  sterilized  cotton,  and  fastened  with  a  sterilized 
bandage. 

Operation  of  Neurectomy. — In  the  operation  of  neurectomy  we 
proceed  in  the  following  way  :  After  an  opening  has  been  made  into  the 
conjunctiva  and  Tenon's  capsule  at  a  distance  of  about  three  millimetres 
behind  the  insertion  of  the  internal  rectus  muscle,  this  muscle  is  laid 
bare,  and  two  slightly  curved,  blunt,  but  knobless  strabismus  hooks  are 
introduced  beneath  it.  These  hooks  being  drawn  into  opposite  direc- 
tions, one  will  be  caught  in  the  angle  of  insertion  of  the  tendon,  and 
tend  to  roll  the  eyeball  outward,  whilst  the  other  will  draw  the  muscle 
forward  out  of  the  orbit.  Near  the  latter  hook  a  catgut  thread  is  passed 
through  muscle  and  conjunctiva,  first  from  within  outward,  and  then 
the  opposite  way.  The  muscle  is  now  divided  at  a  distance  of  at  least 
five  millimetres  from  its  insertion  into  the  sclerotic,  and  the  ends  of  the 
catgut  threads  are  united  into  a  knot.  A  second  thread  is  passed 
through  the  terminal  stump  of  the  muscle  and  similarly  bound  into  a 
knot.  The  wound  is  now  extended  toward  both  the  superior  and  the 
inferior  recti  muscles,  and  a  small  pointed  double  hook  inserted  into 
the  sclerotic  as  far  back  as  possible,  in  order  to  draw  the  globe  forward 
and  outward.  A  pair  of  scissors  curved  on  the  flat  are  introduced 
alongside  of  the  globe,  and  the  optic  nerve,  which  can  be  easily  felt, 
since  it  is  put  on  the  stretch,  is  cut  through  as  near  the  optic  foramen 
as  possible.  The  posterior  aspect  of  the  globe  can  now  be  exposed  to 
view  by  means  of  the  double  hook  ;  the  optic-nerve  stump  remaining 
on  the  eyeball  is  cut  off  near  its  insertion  into  the  sclerotic ;  the  inser- 
tions of  the  oblique  muscles  are  divided ;  and  the  whole  posterior  cir- 
cumference of  the  -sclerotic  bared  by  dissection.  Afterward  the  eyeball 
is  replaced,  the  wound  closed  by  means  of  the  catgut  threads  previously 
introduced,  and  the  lids  stitched  together  by  three  silk  sutures.  The 
last  is  done  as  a  precaution  against  the  development  of  sanguineous 
exophthalmus,  which  disagreeable  complication  had  best  be  avoided. 
There  is  no  more  danger  of  its  forming  after  the  lapse  of  four  days, 
when  the  stitches  can  be  removed.  They  usually  have  cut  through  by 
this  time,  either  in  the  upper  or  the  lower  lid. 
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The  operation  looks  very  formidable,  the  eyeball  being  almost  com- 
pletely enucleate.  1,  and  remaining  in  connection  with  the  recti  muscles 
and  the  conjunctiva  only.  Nevertheless,  the  consequences  of  the  ope- 
ration are 'very  slight,  and  scarcely  a  vestige  can  be  found  after 
healing. 

Operation  of  Evisceration  of  the  Globe  (Graefe's).— With  a 
small  and  sharp  scalpel  or  cataract  knife  the  operator  cuts  carefully 
through  the  conjunctiva  and  sclera  two  or  three  millimetres  distant 
from  the  corneoscleral  margin,  until  the  dark  pigment  of  the  choroid 
comes  into  view,  when  a  pair  of  fine  scissors  is  introduced  and  the  scleral 
cut  completed  at  the  same  distance  from  the  cornea  and  without  injuring 
the  choroid.  A  thin,  stiff  spoon  with  a  square  instead  of  sharpened 
edge,  and  shaped  to  the  form  of  the  bulbns,  is  then  introduced  between 
the  sclera  and  choroid,  pushed  slowly  back  to  the  optic  nerve,  and  the 
contents  of  the  bulbus  in  toto  removed — spooned  out.  The  conjunctiva 
is  then  brought  together  as  before  by  means  of  a  tobacco-pouch  suture, 
or,  better,  by  three  common  sutures  of  catgut.  The  operation  is  per- 
formed under  continuous  inundation  with  a  solution  of  corrosive  sub- 
limate 1  :  5000.  It  is  of  course  not  always  possible  to  remove  in  toto 
the  contents  of  the  bulbus,  as  there  are  often  old  scars  and  the  choroid 
adheres  to.  the  sclera,  in  which  case  the  remaining  choroid  is  removed 
with  the  scissors  or  sharp  spoon.  If  the  patient  complains  of  severe 
pain  upon  coming  out  of  the  narcosis,  ice  compresses  are  applied  for  an 
hour  or  two. 

Mules's  Operation  of  Evisceration. 

1.  Anaesthetize  the  patient. 

2.  Use  a  hand  spray  and  thoroughly  cleanse  and  disinfect  the 
appendages  with  1  : 1000  corrosive  sublimate. 

3.  Transfix  and  remove  the  front  of  the  eye  with  a  sharp  knife  at 
the  corneo-scleral  junction  ;  it  is  better,  I  think,  not  to  cut  the  con- 
junctiva. 

4.  Empty  the  contents  of  the  globe  in  any  way  that  is  convenient, 
taking  special  care  to  remove  the  ciliary  body  and  choroid,  leaving  only 
a  clear  white  sclera. 

5.  With  a  thin  india-rubber  tube,  used  as  a  syphon,  run  the  subli- 
mate solution  into  the  eye  the  whole  time  the  operation  is  being  per- 
formed ;  as  an  additional  precaution,  I  use  the  hand  spray  also,  and 
continue  this  till  the  bleeding  ceases  or  nearly  does  so. 

6.  Select  the  size  of  glass  sphere  best  suited  to  the  case.  Slit  the 
sclera  vertically  until  the  glass  sphere  will  with  difficulty  enter  the 
cavity.  Understand,  this  difficulty  only  refers  to  getting  the  globe 
in;  when  inside  it  should  fit  so  that  the  sclera  unites  easily  over  it, 
and  without  leaving  any  awkward  angles. 
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7.  Sew  up  the  sclera  along  the  cut  edge  with  prepared  catgut,  tak- 
ing care  to  obtain  good  apposition. 

8.  Spread  a  layer  of  finely-powdered  iodoform  over  the  whole  con- 
junctiva, and  dress  with  wood  wool  in  a  double  layer  of  Lister's 
gauze. 

9.  Keep  the  patient,  as  a  precautionary  measure,  in  bed  for  three 
days,  and  always  dress  the  eye  under  a  spray. 
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CHOROID,  AND  VITREOUS ;  AMBLYOPIA 
AND  AMAUROSIS. 

By  S.  C.  AYRES,  M.  D. 


The  above  title  includes  a  group  of  diseases  of  the  greatest  import- 
ance. They  require  expert  use  of  the  ophthalmoscope  to  detect  and 
differentiate  them.  They  are  mostly  due  to  constitutional  and  sys- 
temic disturbances,  and  the  therapy  is  consequently  directed  to  the 
general  condition.  Numerically  they  do  not  form  a  very  large  per- 
centage of  the  total  number  of  eye  cases  treated,  but  their  importance 
cannot  be  over-estimated.  They  are  the  eye  troubles  that  lead  so  often 
to  total  and  permanent  blindness. 


DISEASES  OF  THE  OPTIC  NERVE. 

Optic  Neuritis. 

It  is  most  practicable  to  consider  cases  of  optic  neuritis  according 
to  their  etiology,  for  the  only  possible  good  resulting  from  treatment  is 
when  this  is  directed  toward  the  causal  factor  and  this  factor  itself  is 
amenable  to  therapeutic  agents. 

General,  Treatment. — In  all  cases  of  optic  neuritis  there  are, 
however,  some  general  indications  for  treatment  independent  of  the 
systemic  causal  factor.  The  local  congestion  demands  early  and 
prompt  depletion,  systemic  and  local.  This  is  secured  by  catharsis 
and  bleeding.  Even  if  the  bowels  be  regular,  and  much  more  if  there 
be  any  constipation,  it  is  imperative  to  deplete  by  securing  copious 
watery  stools.  Brunton  has  shown  that  with  any  considerable  watery 
depiction  from  the  intestines  the  blood-pressure  at  more  remote  points 
is  necessarily  diminished.  These  watery  stools  are  secured  with  least 
reaction  and  general  depression  by  3-drachm  doses  of  sulphate  of 
magnesium,  repeated  every  hour  until  four,  six,  or  even  eight  doses 
have  been  given.    The  disagreeable  taste  is  well  masked  by  conic. 
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Sufficiently  free  purgation  can  then  be  continued  by  drinking  a  bottle 
of  the  citrate  of  magnesia  daily,  or  even  oftener  if  necessary.  This 
drink  is  not  unpleasant;  or  some  of  the  mineral  waters,  like  Hunyadi 
or  Carlsbad,  can  be  used. 

Bleeding  is  also  indicated  to  relieve  the  blood-pressure.  Although 
the  reaction  from  the  extreme  venesection  of  earlier  days  has  gone  to 
the  other  extreme,  it  can  hardly  be  doubted  that  some  cases  of  optic 
neuritis  would  be  benefited  by  this  measure.  Such  cases  as  are  of 
acute  character  and  with  great  congestion  and  swelling  of  the  disc, 
and  where  the  causal  agent  is  of  a  transient  nature,  would  certainly 
be  relieved,  or  at  least  tided  over,  and  the  resulting  damage  either 
greatly  diminished  or  even  entirely  prevented. 

Local  bloodletting  can  be  employed,  secured  by  leeches  or  the  use 
of  the  heurteloup  (artificial  leech).  The  anastomosis  of  the  facial  vein 
at  the  inner  angle,  and  of  the  branches  of  the  lachrymal  artery  at  the 
outer  angle,  are  free  enough  to  secure  considerable  deep  depletion  by 
leeches  applied  at  these  points.  Two  can  be  applied  at  each  angle,  and 
allowed  to  remain  until  they  fill  up  and  drop  off  satiated.  Two  more 
can  be  put  on  with  advantage  in  some  cases.  Care  must  be  taken 
not  to  allow  them  to  attach  themselves  to  the  conjunctiva  or  cornea,  or 
very  inconvenient  bites  may  result.  The  neatest  way  to  apply  them 
is  to  slightly  scratch  these  points  until  they  ooze  like  the  spot  for  a 
vaccination,  put  the  leech  in  a  little  vial,  and  place  the  open  mouth 
upon  this  site ;  then  they  must  adhere  where  desired.  As  a  rule, 
the  puffiness  and  discoloration  of  the  lids  after  leeching  will  not  be 
of  any  serious  moment. 

The  heurteloup  can  be  applied  to  the  temple  as  near  the  outer  angle 
of  the  lids  as  is  practicable.  The  scarifier  of  the  heurteloup  should  be 
placed  on  the  temple  and  the  circular  cut  made.  The  glass  tube  may  be 
allowed  to  fill  up  once.  It  will  abstract  about  two  ounces.  The  actual 
abstraction  of  the  blood  itself  is  probably  of  value  in  relieving  the  con- 
gestion, but  undoubtedly  the  greater  value  of  this  method  is  in  the  so- 
called  revulsive  effect  that  is  obtained  ;  and  thus  the  congestion  is 
relieved  by  attracting  it  to  some  other  (neighboring)  point. 

The  use  of  atropine  is  probably  of  service  in  these  cases.  It  act-, 
if  at  all,  by  putting  the  ciliary  muscle  at  rest.  The  older  name  for 
the  ciliary  muscle,  "tensor  choroidise,"  indicates  its  forward  dragging 
action  upon  the  choroid  ;  but  whether  any  of  this  tension  is  transmitted 
so  far  back  as  its  attachment  around  the  nerve  is  problematical.  But 
there  is  enough  possibility  of  this  to  warrant  the  use  of  atropine.  More- 
over, the  action  of  any  muscle  must  be  accompanied  by  some  determi- 
nation of  blood  to  the  part,  and  this  would  further  justify  its  use.  The 
probability  that  atropine  slightly  increases  the  Intraocular  tension  would 
hardly  contraindicate  its  use. 
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In  using  atropine  or  any  other  alkaloid  in  the  eve  it  is  well  to  dis- 
solve it  in  some  antiseptic  solution.  A  solution  of  corrosive  sublimate 
1  :  20,000,  or  boric  acid  5  grains  to  the  ounce,  or  a  very  weak  solu- 
tion of  carbolic  acid,  will  answer  the  purpose.  Such  a  solution  used 
once  or  twice  a  day  will  keep  the  accommodation  at  rest  in  all  but 
exceptional  cases  among  young  individuals,  when  it  may  be  neces- 
sary to  use  it  oftener. 

Clinical  Groups  of  Optic  Neuritis. 

Cerebral. — This  is  by  far  the  largest  and  most  important  group  of 
optic-nerve  troubles.  It  is  usually  bilateral  and  accompanies  all  forms 
of  intracranial  disease.  In  the  order  of  frequency  it  occurs  in  connec- 
tion with  tumors,  meningitis,  abscess,  and  softening.  It  occurs  least 
frequently  in  "  fine "  disease  of  the  brain  and  in  chronic  hydro- 
cephalus. 

The  pathological  condition  is  almost  invariably  a  well-marked 
neuritis.  The  nerve  is  usually  greatly  swollen  and  cedematous,  with 
small  haemorrhages  as  a  frequent  accompaniment.  This  form  of  optic 
neuritis  is  the  one  to  which  the  term  "  Stauungs-papilla,"  or  "  choked 

Fig.  125. 


Pupillitia  with  Circumpupillary  Exudations. 


disk,"  is  almost  always  so  appropriate  and  descriptive,  even  if  one  fails 
to  accept  this  mechanical  theory  of  its  causation. 

The  theory  of  Gfraefe  was  that  this  condition  is  due  to  increased 
pressure  of  fluids  in  the  ventricles;  this  fluid  is  driven  down  the 
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spaces  in  the  nerve-sheath ;  on  reaching  the  disk  its  course  is  arrested 
and  the  pressure  causes  it  to  exude  into  the  nerve-head  and  produce 
the  swelling  and  inflammation.  Some  later  observers,  as  Leber  and 
Deutschmann,  have  doubted  the  correctness  of  this  hypothesis,  and 
hold  that  some  morbific  influence  or  the  passage  downward  of  some 
pathogenic  element  is  necessary  to  the  causation  of  this  peripheral 
symptom.  The  presence  of  dropsy  of  the  nerve-sheath  in  many  of 
these  cases  that  have  come  under  post-mortem  examination  tends  to 
support  the  "  choked-disk  "  theory.  But  the  absence  of  optic  neuritis 
in  some  intracranial  troubles  accompanied  with  greatly-increased  pres- 
sure (notably  hydrocephalus)  is  strong  negative  evidence  against  the 
theory.    It  may  be  said  to  be  still  sub  judice. 

In  the  bulk  of  these  cases  the  brain  trouble  is  such  that  nothing  can 
be  done. 

The  plans  first  given  for  general  therapy  may  be  carried  out  with 
some  palliative  relief  of  the  local  symptoms  for  a  time. 

The  prognosis  is  generally  fatal  to  vision  and,  later,  to  life  in  most 
of  these  cases.    This  is  particularly  true  of  tumors. 

In  the  cases  from  basilar  meningitis  the  wet  or  dry  cups  may  be 
applied  to  the  neck  or  temple  or  a  seton  may  be  employed.  In  some 
cases  mustard  or  turpentine  may  be  used,  hot  foot-baths  may  be  use- 
ful, or  moderate  venesection  may  be  utilized.  Sweating  may  be  induced 
either  by  the  pack  or  by  the  hypodermic  injection  of  pilocarpine  or  by 
the  Turkish  bath  (if  carefully  watched).  (For  the  use  of  pilocarpine 
see  formula  under  Detachment  of  the  Retina.) 

The  view  that  the  neuritis  was  due  to  pressure,  with  distension  of 
the  sheath,  led  to  the  proposal  to  tap  the  sheath  and  draw  off  the  fluid. 
For  this  purpose  a  hypodermic  syringe  with  a  large  curved  needle  was 
employed.  This  needle  was  passed  back  through  the  orbit  alongside  of 
the  eyeball  until  its  point  had  entered  the  distended  nerve-sheath,  and 
then  the  syringe  was  used  as  an  aspirator.  The  uncertainty  of  such  a 
procedure  probably  prevented  its  receiving  a  fair  trial,  for  the  plan  has 
attracted  no  attention  and  received  no  general  support.  The  marvellous 
chapter  on  brain  surgery  now  but  being  opened  to  us  promises  some 
advances  in  this  section  in  the  future. 

Unfortunately,  intracranial  tumors  seem  to  present  absolutely  no 
certain  points  for  localization  :  neuritis  may  occur  from  tumors  at  any 
point.  Abscesses  offer  a  trifle  more  hope.  .Sometimes  they  may  be 
located  with  very  fair  certainty.  In  such  cases  the  trephine  should  be 
used,  under  strictest  antiseptic  precautions,  and  a  button  of  the  cranium 
taken  out.  A  small  aspirating  needle  may  then  be  pushed  into  the 
1 1 rain-substance  with  what  would  formerly  have  seemed  like  reckless 
boldness,  and  the  pus-pocket  may  be  reached.  Drainage  should  be 
kept  up.    Some  successful  cases  are  reported. 
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The  only  intracranial  conditions  giving  rise  to  neuritis  that  offer 
a  favorable  outcome  are  the  syphilitic.  (See  under  a  special  group 
below.)  But  the  bare  possibility  that  any  intracranial  lesion  may  be 
syphilitic  should  lead  to  the  employment  of  the  iodide  of  potassium  as 
the  first  measure  in  every  case  where  this  cause  cannot  be  absolutely 
excluded. 

Outside  of  such  cases  vision  will  be  lost  in  nearly  every  instance, 
even  when  life  is  not.  In  cerebrospinal  meningitis  useful  vision  may 
occasionally  be  saved.  In  chronic  meningitis  blindness  usually  results, 
but  it  is  possible  for  a  certain  amount  of  sight  to  be  restored. 

Spinal.— Optic  neuritis  occurs  in  rare  cases  of  acute  spinal  disease. 
Gowers  mentions  this  connection.  Probably  in  nearly  all  of  these  cases 
both  the  spinal  and  optic  troubles  are  merely  early  stages  of  what  will 
later  develop  into  a  disseminated  sclerosis.  In  such  cases  the  general 
condition  would  call  for  its  appropriate  general  treatment.  The  optic 
neuritis  would  demand  the  treatment  we  have  indicated  under  the 
general  heading  of  Therapy,  but  would  probably  not  be  benefited  by 
any  local  measures.  Steffan  and  Erb,  Seguin,  Noyes,  and  Chisholrn 
have  lately  reported  cases  of  optic  neuritis  in  acute  myelitis.  These 
cases  have  all  recovered1  as  regards  vision  and  the  spinal  trouble. 
For  this  reason  the  appropriate  therapy  for  the  spinal  affection  should 
be  promptly  and  persistently  carried  out.  In  some  of  these  cases  this 
was  iodide  of  potassium.  In  Noyes'  case  he  gradually  increased  the 
amount  of  iodide  to  300  grains  daily.  The  case  took  four  months 
to  recover. 

The  local  treatment  already  indicated  under  General  Treatment 
should  also  be  used. 

Febrile. — Optic  neuritis,  or  at  least  oedema  or  marked  hyperemia 
of  the  disk,  occurs  in  a  not  inconsiderable  number  of  cases  of  acute 
infectious  diseases.  It  has  been  observed  in  cases  of  typhus,  typhoid, 
and  scarlet  fever,  in  variola,  and  in  rheumatism  and  malarial  poison- 
ing. In  typhus,  typhoid,  scarlatina,  and  variola  the  optic  neuritis  is 
probably  not  a  direct  consequence  of  the  general  disease,  but  is  most 
likely  indicative  of  the  development  of  a  meningitis,  and  is  a  direct 
result  from  this.  In  rheumatism  and  malaria  the  optic  neuritis  is 
probably  a  direct  result  of  this  acute  general  poisoning.  Probably 
in  malaria  the  blood-changes,  and  in  rheumatism  the  tendency  to 
serous  exudation,  lead  to  the  oedema  or  mild  neuritis  at  this  point. 
The  former  troubles,  being  self-limited  diseases,  pass  through  their 
course  practically  uninfluenced  by  any  therapy. 

In  these  conditions  it  is  so  very  essential  to  maintain  the  general 
strength  at  the  highest  point  possible  that  even  the  measures  given 
under  General  Therapy  arc  inadmissible  here.    But,  fortunately,  the 

1  Except  one  case  reported  in  the  Annales  d' Oculuitique,  July-Sept.,  1889,  p.  123. 
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oourse  of  such  a  mild  neuritis  is  exceedingly  slow,  and  impairment  of 
the  vision  is  so  late  coming  on  that  usually  the  general  disease  has 
expended  itself  before  irremediable  damage,  has  resulted. 

With  the  tonic  treatment  in  vogue  for  the  convalescent  stage  of 
these  diseases  the  optic-nerve  trouble  receives  also  the  proper  treat- 
ment. Still,  some  of  these  cases  result  in  atrophy  and  need  a  course 
of  strychnine  and  iron. 

With  the  malarial  cases  quinine  is  of  course  indicated.  It  is  best 
to  utilize  the  first  afternoon  in  giving  broken  doses  of  calomel,  \  or  \ 
grain  every  hour,  until  \\  to  2  grains  have  been  given.  On  the 
following  day  the  quinine  should  be  administered.  If  the  mala- 
rial attacks  are  paroxysmal,  10,  15,  or  20  grains  can  be  given  (accord- 
ing to  age  and  tolerance),  in  2-  to  5-grain  doses,  eight,  six,  and  four 
hours  before  the  attack  is  expected.  This  is  repeated  daily  or  every 
other  day,  according  to  the  character  of  the  manifestations,  until  the 
symptoms  disappear.  It  is  well  then  to  keep  up  tonic  doses  of  quinine, 
2  or  3  grains  three  times  a  day,  for  a  week  or  more.  If  the  malaria 
is  not  distinctly  periodic,  15  or  20  grains  can  be  given  in  5-grain 
doses  three  or  four  times  a  day  for  two,  three,  or  four  days,  fol- 
lowed by  smaller  tonic  doses  for  a  week.  Under  this  treatment 
these  cases  of  neuritis  rapidly  subside  and  the  results  are  eminently 
satisfactory. 

In  the  rheumatic  cases  equally  good  results  are  obtained  in  most 
cases.  The  salicylate  of  sodium  should  be  promptly  pushed.  It  can 
be  given  in  the  average  dose  of  1  drachm — 15  or  20  grains  three  or  four 
times  a  day.  This  is  not  likely  to  cause  any  gastric  disturbance.  These 
doses  for  three  or  four  days  will  usually  cause  a  subsidence  of  all  acute 
symptoms,  but  smaller  doses  may  be  advisable  for  a  longer  period  fol- 
lowing. Under  this  treatment  the  optic  oedema  or  neuritis  disappears 
usually  quite  promptly. 

It  appears  to  us  a  reasonable  assumption,  and  one  of  very  great 
practical  value,  that  a  tentative  use  of  quinine  and  salicylate  of  sodium 
in  many  more  cases  of  optic  neuritis  than  it  is  ever  thought,  to  use 
them  would  be  followed  by  beneficial  results  in  many  cases  which  are 
not  now  reached. 

Syphilitic. — Optic  neuritis  occurs  with  considerable  frequency  in 
cnses  of  syphilis.  In  the  late  or  tertiary  stages  this  is  probably  nearly 
always  due  to  the  development  of  a  gumma  at  some  deeper  point, 
either  orbital  or  along  the  nerve  or  intracranial.  If  not  promptly 
relieved  by  treatment  it  leads  to  subsequent  atrophy.  In  the  earlier, 
more  congestive,  stages  (the  "secondary  where  an  iritis  is  so  fre- 
quently seen,  a  marked  hyperemia,  or  even  a  mild  neuritis,  is  un- 
doubtedly frequently  present.  Ole  Bull  1  holds  that  it  is  present  in 
1  The  Ophthalmoscope  and  Lues,  Christiana. 
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50  per  cent,  of  the  cases.  This  maybe  excessive,  but  it  is  certainly 
present  in  a  large  proportion  of  cases.  Fortunately,  this  is  a  transitory 
condition,  and  usually  disappears  under  treatment  directed  to  the  iritis 
and  the  general  condition.  In  these  earlier  cases  the  use  of  atropine 
is  indicated  even  if  iritis  be  not  distinctly  present.  In  these  earlier 
stages  the  use  of  mercury  is  indicated,  pushed  rapidly  to  slight  sys- 
temic effect.  For  this  purpose  the  unguentum  hydrargyri,  used  in  the 
form  of  inunction,  gives  the  best  and  speediest  results.  The  oleate  may 
also  be  used.  A  bit  of  the  mercurial  ointment  about  the  size  of  the 
end  of  the  little  finger  (the  salve  is  heavy,  and  this  amount  will  be 
about  a  drachm)  may  be  used  night  and  morning.  Some  point 
where  the  skin  is  tender,  as  the  sides  of  the  chest,  inside  of  arm, 
inside  of  thigh,  etc.,  is  selected,  and  the  ointment  well  rubbed  in. 
It  is  very  essential  that  this  be  done  thoroughly  ;  the  rubbing  should 
occupy  from  twenty  minutes  to  half  an  hour.  These  tender  spots 
should  be  selected  in  succession,  so  that  a  mercurial  eczema  is  not 
excited  at  any  one  point  by  too  frequent  application.  After  the 
application  the  area  should  be  covered  with  a  muslin  cloth  to  pre- 
vent soiling  the  bed-clothes  or  underwear.  When  the  time  arrives 
that  firm  closure  of  the  teeth  gives  slight  pain  in  the  gums  the  inunc- 
tion should  be  discontinued.  Sufficient  systemic  effect  has  been  obtained, 
and  any  further  use  would  only  bring  on  salivation. 

Mercury  is  generally  used  hypodermically  in  the  form  of  the  bichlo- 
ride. It  produces  very  rapid  systemic  effect,  but  it  is  painful  and  occa- 
sionally produces  abscesses.  Its  value  over  inunction  is  so  little,  if 
any,  as  not  to  counterbalance  these  drawbacks.  Mercury  is  used  of 
course  by  the  mouth,  the  bichloride  and  protoiodide  being  the  favorite 
salts.  This  is  no  doubt  the  method  most  applicable  in  the  long-con- 
tinued course  of  treatment  that  is  aimed  to  effect  the  radical  elimina- 
tion of  the  poison  from  the  system,  but  is  not  so  applicable  where  the 
aim  is  to  produce  rapid  effects.  It  is  well  to  let  this  method  follow 
the  inunctions.  In  the  late  stages,  where  the  optic  neuritis  is  caused 
by  a  gumma,  it  is  of  paramount  importance  to  bring  the  system  rapidly 
under  the  iodide  of  potassium.  For  this  purpose  a  standard  prescrip- 
tion is  the  following : 

1^.  Potassii  iodidi,  ; 

Aquas  dest.,  fgvj. — M. 

Sig.  A  tea-spoonful  as  directed. 

This  contains  10  grains  to  the  drachm  (an  ordinary  tea-spoonful),  and 
the  dosage  can  be  quite  conveniently  regulated.  When  the  amount 
has  been  pushed  to  a  greater  daily  dosage  than  this  it  will  be  more 
convenient  to  prescribe  a  stronger  solution  : 

r 
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1^.  Potassii  iodidi,  gij  . 

Aqua  desk,  i\~ij._M. 
Sig.  From  10  to  60  drops,  as  directed. 

This  contains,  with  sufficient  accuracy,  a  grain  to  the  drop,  and  can 
be  very  conveniently  given  up  to  the  limit  of  tolerance.  With  ail 
these  doses  water  should  be  taken  copiously,  to  prevent  the  stomach 
from  reacting  against  the  drug.  "Iodisni"  is  frequently  produced, 
but  is  not  necessarily  a  sign  for  the  cessation  of  treatment :  acne,  running 
at  the  nose,  headache,  bad  taste,  and  sore  throat  are  certainly  preferable 
to  more  or  less  complete  permanent  blindness.  The  remedy  should 
be  pushed  on,  and  "tolerance"  is  soon  established.  This  energetic 
use  of  the  drug  in  large  quantities  is  so  very  necessary  because  the 
indirect  effects  of  the  gumma  are  those  most  to  be  feared.  It  is  the 
pressure  upon  the  nerve  and  other  structures  that  produces  damage 
that  is  so  often  not  repaired  even  when  the  gumma  itself  has  been 
absorbed.  The  more  rapid  the  absorption,  the  less  liability  to  these 
effects. 

For  the  more  complete  and  exhaustive  treatment  of  syphilis  refer- 
ence is  made  to  the  subject  of  Syphilis  in  Vol.  II. 

Toxic. — Under  the  head  of  toxic  comes  an  interesting  group  of 
cases  caused  by  tobacco  and  alcohol,  by  lead-  or  quinine-poisoning,  by 
nitro-benzol,  salicylic  and  osmic  acid.  The  first  mentioned  occurs 
most  frequently. 

Tobacco  and  Alcohol. — As  tobacco  and  alcohol  are  most  fre- 
quently used  together,  it  is  not  always  an  easy  matter  to  separate 
the  effects  of  the  two  poisons.  It  is  the  opinion  of  some  observers 
that  the  amblyopia  is  due  entirely  to  the  alcohol,  and  not  to  the 
tobacco.  There  are  many  reports  of  pure  tobacco-poisoning,  but 
probably  in  the  majority  of  the  cases  patients  suffer  from  the  com- 
bined effects  of  alcohol  and  nicotine. 

The  symptoms  of  this  disease  are  a  haze  more  or  less  dense,  and 
finally  a  scotoma  which  occupies  the  central  portion  of  the  field  of 
vision.  The  field  of  vision  is  not  limited.  There  is  color  scotoma  for 
red  and  green.  In  the  earlier  stages  there  is  a  hyperemia  of  the  disks, 
and  later  on  an  atrophy  of  the  temporal  side  of  the  disks.  Total  blind- 
ness does  not  often  result,  as  the  majority  of  patients  apply  for  assist- 
ance before  atrophy  is  very  far  advanced.  Where  vision  is  already 
seriously  impaired  and  the  nerve  shows  a  well-marked  atrophy  the 
probabilities  are  that  vision  will  not  be  restored  although  the  patient 
desists  from  the  use  of  tobacco  and  alcohol. 

One  of  the  first  considerations  in  the  treatment  is  to  insist  on  total 
abstinence.  If  the  sight  is  much  impaired  (here  can  be  no  middle 
ground.    It  is  not  an  easy  matter  to  obtain  compliance  with  this 
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restriction,  as  patients  imagine  themselves  worse  after  they  have 
stopped  their  accustomed  stimulants.  A  very  moderate  indulgence 
in  liquor  may  be  allowed  in  exceptional  cases. 

A  pill  of  camphor  and  mix  vomica  has  an  excellent  effect,  and  does 
not  give  offence  to  the  stomach  : 

I^j.  Camphor., 

Ext.  nucis  vomicae, 
Ft.  in  pil.  No.  xx. 
Sig.  Take  one  pill  three  times  a  day. 

The  use  of  strychnine  hypodermically  is  followed  by  the  most 
prompt  and  satisfactory  results.  The  sulphate  is  generally  used.  The 
amount  injected  must  be  regulated  according  to  the  stage  of  the  disease 
and  the  tolerance  of  the  patient  for  the  drug.  Beginning  with  grain, 
we  can  rapidly  increase  the  dose  to  ^  and  even  more.  Cases  are 
on  record  where  \  grain  was  used  hypodermically  without  injurious 
results.  Smokers  and  drinkers  will  be  found  very  tolerant  of  the 
effects  of  strychnine,  and  we  can  safely  begin  with  a  full  dose.  It  is 
desirable  to  get  the  constitutional  effects  of  the  nervine  as  soon  as  pos- 
sible, and  on  this  account  the  larger  doses  are  preferable.  Strychnine 
may  be  given  by  the  mouth  in  the  same  doses  which  are  administered 
hypodermically,  or  both  methods  may  be  combined.  Pills  of  phos- 
phide of  zinc  and  nux  vomica  may  be  substituted : 

I$s.  Zinc,  phosphid.,  gr.  ; 

Ext.  nucis  vomicae,  gr.  \. — M. 

Turkish  baths  have  an  excellent  effect,  and  should  be  taken  every 
two  or  three  days.  A  warm  bath  every  night  before  retiring  should 
be  taken  where  Turkish  baths  cannot  be  had.  The  eyes  should  be 
protected  from  the  bright  sun  and  artificial  light  by  slightly  tinted 
blue  or  smoked  glasses.  An  abundance  of  sleep,  nutritious  food,  and 
freedom  from  business  cares  will  aid  in  the  recovery. 

Mr.  Jonathan  Hutchinson,  Jr.,  orders — 

P^.  Tinct.  ferri  chloridi, 

Tinct.  nucis  vomicae,  da.  1TLx. — M. 

Sig.  To  be  taken  three  times  a  day. 

Tobacco  is  forbidden. 

Dr.  Minor  of  Memphis1  says  that  tobacco  causes  functional  dis- 
turbance only  of  the  optic  nerve,  while  alcohol  causes  organic  changes 

1  Am.  Journ.  Oph.,  1886. 
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not  only  in  the  eye,  but  in  the  other  tissues.  He  treats  the  amblyopia 
which  is  associated  with  drinking  and  smoking  with  iodide  of  potas- 
sium. 

Bergmeister  of  Vienna  considers  that  alcoholic  amblyopia  has  the 
character  of  an  optic-nerve  lesion,  and  from  the  works  of  Damelson, 
Ulthoff,  and  others  he  concludes  that  the  lesion  is  a  retrobulbar  axial 
neuritis,  seated  chiefly  at  the  optic  foramen,  where  the  muscular  fibres 
lie  centrally.  As  to  prognosis  in  toxic  amblyopia  from  alcohol  and 
tobacco,  he  considers  it  favorable.  For  treatment  he  recommends 
abstinence  from  tobacco  and  alcohol,  Carlsbad  salts,  hydropathy,  and 
strychnine  injection. 

Lead-poisoning. — Lead-poisoning  is  associated  with  a  neuritis 
of  a  mild  or  severe  type,  depending  upon  circumstances.  In  mild 
cases  the  swelling  may  subside  and  the  vision  be  restored.  In 
severe  cases  there  is  a  consecutive  atrophy  which  may  entirely  obliter- 
ate vision.  The  history  of  the  case,  showing  exposure  to  the  influences 
of  lead  and  the  concomitant  S}7mptoms,  will  aid  in  confirming  the  oph- 
thalmoscopic diagnosis.  Atrophy  of  the  optic  nerve  is  frequently  de- 
tected when  the  patient  is  first  examined,  but  it  seems  probable  that 
this  condition  was  preceded  by  a  neuritis.  Both  eyes  are  usually 
involved,  although  one  may  be  attacked  in  advance  of  the  other. 

Iodide  of  potassium  more  than  any  other  drug  assists  in  eliminating 
the  lead  from  the  system  by  the  kidneys,  and  its  use  should  be  perse- 
vered in  until  no  traces  of  lead  can  be  detected  in  the  urine.  It  can 
be  given  in  15-  to  20-grain  doses  dissolved  in  water,  taken  three  or 
four  times  daily.    It  is  better  taken  before  meals. 

Saline  purgatives  (sulphate  of  sodium  and  magnesium)  can  be 
administered  with  advantage,  particularly  in  persons  not  broken  down 
by  the  constitutional  effects  of  the  lead-poisoning. 

Strychnine  hypodermically  is  advisable,  and  can  be  used  in  doses 

of  2T  t0  to-  grain- 

Electricity  for  the  general  muscular  system  produces  valuable 

results  in  this  disease,  and  its  use  should  be  continued  during  the 
administration  of  the  iodide  of  potassium.  The  interrupted  current 
is  preferable  to  the  constant  current.  Turkish  baths  followed  by  fric- 
tion of  the  skin  are  recommended.  Massage  produces  good  results  in 
stimulating  muscular  action. 

Schroeder  recommends  mercurial  inunction  and  potassium-iodide 
treatment,  energetically  applied,  in  all  cases  of  marked  neuro-retinitis, 
from  the  fact  that  such  a  condition  untreated  leads  rapidly  to  atrophy, 
in  which  little  can  be  done.  A  heurteloup  was  applied  with  advantage 
in  one  case.  Hirschberg  accomplished  a  cure  in  a  very  short  time  by 
the  use  of  pilocarpine. 

Quinine-poisoning. — Large  doses  of  quinine  are  known  to  pro- 
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duce  a  profound  effect  on  the  optic  nerve,  and  cause  not  only  tempo- 
rary but  permanent  impairment  of  vision.  There  is  probably  in  some 
an  idiosyncrasy  for  the  drug-,  so  that  a  small  dose  more  readily  excites 
toxic  results.  The  hearing  is  very  frequently  affected  by  the  use  of 
quinine  even  in  moderate  doses.  The  toxic  influences  of  quinine  on 
the  eve  are  seen  very  soon  after  the  drug  is  taken.  There  are  no 
evidences  of  inflammatory  changes  in  the  optic  nerve,  but  rather  an 
ischajniic  condition.  There  is  dense  scotoma,  which  in  favorable  cases 
clears  away  in  a  few  days  from  the  centre  toward  the  periphery,  but  it 
may  continue  much  longer  in  severe  cases. 

The  amount  of  quinine  which  will  produce  poisonous  effects  differs 
in  different  individuals.  Dr.  Gruenning 1  reports  the  case  of  a  lady 
of  fifty  years  who,  after  one  30-grain  dose  of  quinine,  was  deaf  for 
twelve  and  blind  for  twenty-four  hours.  Five  days  later  central 
vision  and  color  perception  were  restored,  but  the  field  of  vision  was 
contracted  to  about  thirty  degrees  in  all  directions. 

Hypodermic  injections  of  strychnine  have  been  followed  by  excel- 
lent results  in  cases  of  quinine-poisoning.  Doses  of  to  grain 
can  be  used.  Iodide  of  potassium  in  liberal  doses,  15  to  30  grains 
three  times  a  day,  is  recommended.  It  should  be  given  well  diluted 
with  water.  Nitrite  of  amyl  has  been  used  with  good  results.  Pilo- 
carpine hypodermically  to  ^  grain)  has  produced  favorable  effects. 
Leeches  to  the  temple  should  be  tried  when  the  physical  prostration 
of  the  patient  does  not  contraindicate  their  use.  Brandy  and  ammonia 
may  be  indicated  when  there  is  much  prostration,  and  especially  in  the 
early  stages  when  the  skin  is  cold  and  clammy.  The  patient  should 
be  as  free  as  possible  from  all  external  sources  of  irritation  and  dis- 
turbance. There  is  a  natural  tendency  to  recover  in  all  cases  not  too 
profoundly  affected  by  the  drug. 

Nitro-benzol  Poisoning — Wieden  reports  a  case  of  amblyopia 
with  contraction  of  the  visual  field,  occurring  in  a  man  of  twenty- 
six  engaged  in  the  manufacture  of  the  explosive  known  as  nitro- 
benzol.  Tie  had  general  toxic  symptoms  with  cyanosis  of  face  and 
mucous  membrane  of  lips,  labored  breathing,  irregular,  thready  pulse, 
forty-eight  per  minute.  There  was  marked  venous  hyperaernia  of 
the  retina  and  papillae.  On  the  right  disk  was  a  patch  of  exudation. 
He  ceased  work  and  was  ordered  cardiac  tonics. 

Cases  are  also  reported  of  poisoning  from  salicylic  and  osmic  acids. 
In  such  cases  the  same  treatment  as  for  lead-poisoning  is  advisable. 

Anaemia. — In  cases  of  profound  anaemia  optie  neuritis  is  liable  to 
occur.  This  has  been  noted  in  the  anaemia  of  chlorotic  girls  in  cases 
of  pernicious  anaemia,  and  has  been  frequently  noted  in  cases  of  anaemia 
immediately  following  excessive  haemorrhages  of  any  sort. 

1  American  Oph.  Soc,  1887. 
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Menstrual  Disturbance.— In  many  cases  of  menstrual  disturb- 
ance, either  amenorrhceia,  dysmenorrhoeic,  or  metrorrhagia  there  is  a 
liability  toward  the  development  of  optic  hyperemia  or  optic  neuritis. 
A  very  mild  optic  neuritis  seems  to  be  the  usual  rule  in  the  cases 
affected, 

Albuminuria. — Optic  neuritis  (not  associated  with  the  retinitis) 
has  been  observed  in  a  very  few  cases  as  due  to  albuminuria.  Optic 
neuritis  is  also  a  practically  constant  feat  ure  in  the  cases  of  albuminuric 
retinitis.  For  this  reason  it  is  best  to  refer  its  therapy  to  the  section  on 
Albuminuric  Retinitis. 

Sympathetic. — According  to  the  researches  of  Leber,  Deutsch- 
mann,  and  others,  sympathetic  ophthalmia  is  caused  by  propagation 
of  pathogenic  organisms  along  the  sheaths  of  the  two  nerves.  The 
onset  of  the  disease,  then,  in  the  second  eye  is  the  development  of  a 
neuritis.  In  some  cases  examined  early  this  neuritis  can  be  seen  with 
the  ophthalmoscope.  It  is  not  always  our  good  fortune  to  examine  the 
sympathizing  eye  before  it  becomes  so  cloudy  that  inspection  of  the 
fundus  is  impossible.  Could  we  do  so  we  would  probably  be  able  to 
detect  a  neuritis  in  many  cases.  Where  the  iris  and  ciliary  are  involved 
the  media  become  so  turbid  that  the  retina  cannot  be  seen.  When  the 
optic  nerve  is  the  seat  of  the  first  manifestations  of  the  sympathetic 
influence  we  are  able  to  detect  the  neuritis  with  the  ophthalmoscope. 

In  a  case  which  I  reported1  there  was  a  well-marked  sympathetic 
neuritis.  The  injury  had  been  received  two  months  previously.  The 
media  of  the  sympathizing  eye  were  clear,  so  that  the  neuritis  could  be 
distinctly  seen.  Vision  was  reduced  to  0.3.  There  was  also  a  well- 
marked  neuritis  of  the  injured  eye,  which  was  enucleated. 

In  severe  injuries  of  the  eye,  of  whatever  kind,  the  manifestations 
of  sympathetic  irritation  are  quite  sufficient  to  warn  us  that  more  seri- 
ous symptoms  are  likely  to  develop,  and  that  prompt  measures  must  be 
resorted  to  to  prevent  the  much  dreaded  serous  iritis  and  iridocyclitis. 
Many  such  cases  are  seen  where  there  is  only  an  undue  sensitiveness  to 
light,  and  where  the  optic  disk  does  not  show  even  a  hyperaemic  condi- 
tion, and  yet  where,  from  the  character  and  extent  of  the  injury,  it  is 
advisable  to  enucleate  the  injured  organ.  This  is  the  only  safe  method 
where  sympathetic  inflammation  threatens.  In  the  great  majority  of 
eases  enucleation  prevents  the  transmission  of  the  disease  to  the  fellow  - 
eve.  It  depends,  however,  on  certain  conditions  not  thoroughly  known 
to  us  yet.  Sympathetic  inflammation  has  followed  what  appeared  to  be 
timely  enucleation  in  many  well-authenticated  cases.  The  rule,  how- 
ever, will  hold  good  that  enucleation  is  the  safest  and  most  reliable 
treatment  when  there  is  threatened  sympathetic  inflammation.  When, 
however,  sympathetic  serous  iritis  or  iridocyclitis  has  fully  set  in, 
1  American  Journal  of  Oph.,  Feb.,  1887. 
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we  will  have  to  deviate  from  this  rule  to  meet  the  circumstances 
of  the  case. 

Many  efforts  have  been  made  to  save  the  offending  eye  on  cosmetic 
grounds.  The  first  plan  was  an  optic  neurotomy,  but  experience  showed 
that  this  was  not  an  absolute  safeguard  against  sympathetic  ophthalmia. 
Then  a  neurotomy  of  the  ciliary  nerves  was  tried,  but  this  was  soon 
shown  to  be  useless.  Then  both  were  cut,  the  ordinary  optic-ciliary 
neurotomy,  and  by  some  even  a  section  Avas  removed,  making  it  a 
neurectomy.  But  a  few  cases  were  slowly  put  upon  record  where  even 
these  precautions  failed  in  preventing  the  sympathetic  trouble,  and  these 
plans  have  been  generally  abandoned. 

Lately,  efforts  have  been  made  to  save  the  shell  of  the  eyeball  of 
the  exciting  eye.  This  is  really  also  upon  cosmetic  grounds  alone,  for 
its  only  object  is  to  secure  a  stump  better  adapted  to  move  the  artificial 
eye  in  a  natural  and  free  manner.  The  one  plan  is  that  of  exentera- 
tion, proposed  by  Graefe  of  Halle.  Here  the  cornea  is  first  ablated 
by  a  broad  spear  knife ;  then  the  contents  of  the  globe,  uveal  tract, 
retina,  lens,  and  vitreous  are  scraped  out  by  an  aseptic  spoon ;  the 
cavity  is  irrigated  by  an  antiseptic  lotion  and  the  opening  is  drawn 
together  by  a  "  tobacco-pouch  "  suture.  A  further  modification  is  that 
of  Mules  of  Manchester,  who  inserts  a  small  hollow  glass  sphere  in 
this  emptied  cavity  of  the  vitreous,  draws  together  the  opening  in 
front,  and  thus  attempts  to  have  this  sphere  encapsulated.  The 
strong  objections  to  these  plans  are  the  severe  reaction  and  the  longer 
term  of  recovery.  But  should  they  prove  equally  effective  they  offer 
a  great  advantage  in  a  better  stump. 

Orbital. — There  are  some  cases  of  optic  neuritis  due  directly  to  the 
presence  of  inflammatory  conditions  in  the  orbit.  These  are  seen  in 
cases  of  orbital  cellulitis,  abscess  of  the  orbit,  erysipelas  extending  into 
the  orbit,  etc.  Some  cases  of  rapidly  growing  neoplasms  in  the  orbit 
are  accompanied  with  a  neuritis ;  this  seems  to  be  almost  constant  in 
the  cases  of  gummata  of  the.  orbit. 

Optic  Neuritis  from  Aural  Disease. — Attention  has  been  called 
in  more  recent  years  to  a  condition  of  hypersernia  of  the  disk,  or 
even  mild  optic  neuritis,  associated  with  disease  of  the  middle  ear, 
the  ocular  trouble  occurring  on  the  same  side  as  the  aural.  It  is 
probably  dependent  upon  an  intense  congestion  of  the  contiguous 
meninges.  This  is  probably .  either  caused  or  aided  by  a  condition 
of  obstruction  in  the  ear. 

Refractive. — In  many  cases  of  refractive  trouble,  especially  those 
that  are  associated  with  accommodative  strain,  like  hypermetropia 
and  hypermetropic  astigmatism,  the  optic  disk  is  seen  to  present 
not  a  condition  of  actual  neuritis,  but  a  well-marked  hyperemia. 
This  is  a  result  of  the  combined  influence  probably  of  the  general 
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congestion  and  the  ever-present  drag  upon  the  choroid  by  the  ciliary 
muscle. 

Rest  of  the  eyes,  protection  by  tinted  glasses,  and  atropine  should 
be  the  treatment.  The  eyes  should  be  planed  under  the  influence  of 
homatropine,  and  the  refraction  carefully  tested  and  correcting  lenses 
ordered.  The  use  of  the  eyes,  even  w  ith  glasses,  should  be  restricted 
for  a  while.  The  choroid  suffers  more  from  refractive  errors  than  the 
optic  nerve  or  retina.  This  is  particularly  the  case  in  malignant  myo- 
pia, which  will  be  considered  under  the  head  of  Choroidal  Affections. 

Iodiopathic. — There  are  a  few  cases  of  optic  neuritis  which  seem 
to  arise  spontaneously  and  without  any  apparent  causal  factor.  Simple 
exposure  to  cold  or  some  undefined  general  condition  seems  all  that 
is  necessary  in  some  cases.  But  as  our  knowledge  widens  such  cases 
diminish  in  number  and  frequency.  The  treatment  of  such  cases 
would  follow  necessarily  the  rules  laid  down  under  the  heading  of 
General  Treatment  above. 

Optic-nerve  Atrophy. 

Cases  of  optic  atrophy  can  also  be  grouped  under  headings  indica- 
tive of  the  primary  cause,  and  this  whether  the  cases  be  "  simple  "  or 
"  primary,"  or  whether  they  be  "  secondary,"  consecutive  to  neuritis. 

Congenital  and  Hereditary. — In  some  cases  atrophy  is  found  to 
have  been  present  probably  at  birth.  This  congenital  condition  is  due 
no  doubt  to  some  intra-uterine  disturbance.  In  some  extremely  inter- 
esting cases,  reported  by  Leber,  Fuchs,  Nettleship,  and  others,  an 
optic  atrophy  occurs  as  an  hereditary  affection  in  certain  families. 
In  these  children  the  optic  atrophy,  "  simple "  in  character,  develops 
slowly,  coming  on  sometimes  during  youth  or  early  adult  life.  In  all 
this  group  any  therapy  seems  out  of  the  question.  The  condition 'is 
either  completed  and  fixed  or  its  onset  seems  to  be  uncontrollable  by 
any  known  means  at  our  command. 

Treatment  is  practically  unsuccessful.  Mercury,  iodide  of  potassium, 
diaphoresis,  local  bloodletting,  nitrate  of  silver,  strychnine,  and  galvan- 
ism of  the  sympathetic  have  all  been  tried  without  distinct  benefit. 

Graefe  saw  marked  improvement  from  sweating,  and  Mooren  rec- 
ommends nitrate  of  silver  internally  and  setons  in  the  back  of  the 
neck. 

Dr.  Norris  says  that  strychnine  improves  peripheral  vision — that 
"its  effects  are  not  due  to  any  specific  action  on  the  nervous  system, 
but  to  the  fact  that  it  increases  arterial  pressure,  so  as  to  drive  a 
greater  part  of  the  blood  into  the  shrunken  capillary  vessels  of  the 
optic  nerve  and  retina,  and  thus  restores  proper  nutriment  to  tissues 
which  have  been  to  a  greater  or  less  degree  in  a  state  of  starvat  ion." 
Cases  are  reported  where  the  mother  and  one  child  had  atrophy,  but 
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where  there  was  no  inherited  predisposition  to  nervous  troubles  on  the  part, 
of  the  mother.  Again,  in  a  family  one  or  two  of  the  children  may  have 
atrophy,  while  the  balance  of  the  family  have  good  eyes.  In  one  fam- 
ily which  came  under  the  writer's  observation,  where  the  parents  were 
healthy  and  strong-,  there  were  two  children  with  optic-nerve  atrophy. 
The  elder  son  was  somewhat  hydrocephalic,  and  this  may  be  assigned 
as  t  he  remote  cause  of  the  eye  complication.  Two  years  later  a  younger 
brother  had  beginning  atrophy  of  both  eyes.  He  could  not  see  well  on 
the  blackboard,  and  was  sent  home  by  his  teacher  with  instructions  to 
wet  classes.  Upon  examination  both  disks  were  found  pale  and  vision 
slightly  reduced  in  the  right  eye,  but  considerably  reduced  in  the  left. 
I  used  strychnine  hypodermically  and  potassium  iodide  internally,  and 
the  right  eye  was  restored  to  perfect  vision  and  the  left  eye  much  im- 
proved. In  this  son  there  was  no  hydrocephalus  to  account  for  the 
lesion. 

Cerebral. — These  are  the  cases  that  are  consecutive  to  the  neuritis 
of  cerebral  origin.  They  have  the  character  that  has  been  noted  under 
the  description  of  "  secondary  "  atrophy.  Although  neuritis  of  cere- 
bral origin  is  one  of  the  most  common  among  the  forms  of  optic  neur- 
itis, this  form  of  atrophy  is  very  infrequent,  from  the  fact  that  so 
many  of  the  cases  end  fatally  before  the  atrophic  stage  sets  in. 

Spinal. — This  is  the  largest  and  most  important  group  of  the  cases 
of  optic  atrophy.  It  presents  the  most  characteristic  example  of  "  sim- 
ple "  atrophy.  It  occurs  in  connection  with  the  cases  of  spinal  sclerosis. 
These  two  outposts  of  the  brain  (histologically  identical)  seem  to  be 
involved  in  a  common  process. 

General. — These  are  the  examples  of  optic  atrophy  which  are  con- 
sequent upon  the  oedema  or  neuritis  described  in  our  groups  of  febrile, 
syphilitic,  and  anseniic  neuritis.  When  the  condition  has  already 
passed  from  the  stage  of  neuritis  to  the  retrograde  stage  of  atrophy, 
therapy  directed  to  the  general  condition  is  of  secondary  import,  and 
treatment  must  be  directed  toward  checking  the  regressive  changes  in 
the  nerve. 

Toxic. — Toxic  cases  include  atrophy  from  lead-poisoning,  from 
tobacco-  or  alcohol-poisoning,  and  from  quinine-poisoning. 

Orbital. — These  are  the  cases  due  to  neoplasm  in  the  orbit,  to 
abscesses  of  the  orbit,  and  to  exophthalmus  from  any  cause.  The 
active  factor  in  their  production  is  the  pressure  or  tension  upon  the 
nerve.  They  are  usually  "simple"  in  character,  although  their  onset 
may  have  been  marked  by  decided  hyperEemia,  oedema,  or  mild  neuritis. 

Traumatic. — Cases  of  atrophy  from  trauma  are  "simple"  in 
character.  They  are  due  to  pressure  or  to  solution  of  continuity 
of  the  nerve.  The  atrophy  is  caused  by  foreign  bodies,  of  which 
bullets  are  the  most  frequent  probably,  which,  penetrating  the  orbit, 
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either  sever  or  press  upon  the  nerve.  The  disease  is  also  frequently 
caused  by  fractures  of  the  cranium.  The  splintering,  either  frontal 
or  basal,  runs  along  the  orbital  plate  of  the  frontal  or  along  the  wing 
of  the  sphenoid,  and  the  displaced  portions  press  upon  the  nerve  in  or 
about  the  optic  foramen. 


DISEASES  OF  THE  RETINA. 

The  retina  is  the  expansion  over  the  fundus  of  the  eyeball  of 
the  nervous  elements  of  the  optic  nerve.  The  bare  axis-cylinders 
pass  over  into  the  inner  layer  of  the  structure,  and  become  reinforced, 
as  it  were,  by  certain  ganglionic  and  nuclear  elements,  the  rods  and 
cones.  These  nervous  elements  are  held  together  by  a  connective- 
tissue  framework,  the  fibres  of  Mueller.  The  whole  structure  is 
supplied  by  the  capillaries  of  the  arteria  centralis  retinae. 

The  diseased  conditions  of  the  retina  are  to  be  grouped  under  the 
following  heads : 

Anaemia. — Here  there  is  a  narrowing  of  the  capillaries  and  a 
diminished  blood-supply. 

Hypersemia. — This  is  the  opposite  condition,  an  enlargement  of 
the  capillaries,  or  even  an  increase  of  their  number,  and  a  greatly 
increased  blood -supply. 

These  two  conditions,  unless  extreme,  are  difficult  to  estimate  accu- 
rately by  the  ophthalmoscope,  owing  to  the  wide  normal  variation  in 
the  blood-supply  and  resulting  tint  of  the  retina. 

CEdema. — Here  there  is  a  serous  infiltration  into  the  tissues  of  the 
retina.  By  the  ophthalmoscope  this  is  recognized  as  a  blurring  of  the 
fine  details  and  by  a  clouding  or  grayish  tint  given  to  the  retina. 

Fatty  Degeneration. — This  fatty  or  sclerotic  change  is  marked  by 
hypertrophy  of  the  connective-tissue  elements,  by  swelling  or  knob- 
like enlargements  of  the  nerve-fibres,  and  by  the  pressure  of  fat- 
globules.    The  change  is  most  marked  in  albuminuric  retinitis. 

Purulent. — This  presents  a  purulent  infiltration  of  the  retina,  and 
is  of  course  accompanied  by  a  rapid  degeneration  of  all  its  structures. 
It  is  characteristic  of  septic  disease  or  panophthalmitis. 

Diffuse  Atrophic— In  this  form  there  is  an  atrophic  degeneration 
of  the  retinal  structures.  It  is  best  marked  in  detachment  of  the  retina 
and  in  old  cases  of  embolus. 

Clinical  Groups  op  Retinitis. 

The  ophthalmoscopic  groups  of  retinitis  and  the  clinical  groupings 
are  fortunately  practically  identical.    The  various  forms  arc  due  to 
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numerous  systemic  or  remote  causes,  aud  the  therapy  can  only  be 
directed,  as  a  rale,  to  these  causal  conditions. 

Ischsemia  of  the  Retina. — Ischsemia  of  t  he  retina  is  characterized 
by  blanching-  of  the  disk,  narrowing  of  the  lumen  of  the  arteries,  and 
temporary  total  loss  of  vision.  It  may  be  due  to  toxic  influences,  as 
excessive  doses  of  quinine,  but  it  also  results  from  physical  exhaustion 
combined  with  mental  anxiety,  congestive  chills,  whooping  cough, 
and  erysipelas. 

Treatment  must  be  directed  to  the  general  condition  :  nearly  always 
this  will  consist  of  tonic  treatment  by  quinine  and  iron,  with  sustain- 
ing treatment  by  stimulants  and  cod-liver  oil. 

Leukaemic  Retinitis  is  a  disease  which  accompanies  an  abnormal 
increase  in  the  proportion  of  the  white  to  the  red  corpuscles  of  the 
blood.  It  is  an  obscure  disease  and  rarely  seen.  It  is  dependent 
upon  a  diseased  condition  of  the  spleen,  the  bone-marrow,  or  the 
lymph-glands.  These  organs  are  more  frequently  involved  conjointly 
than  separately. 

Dr.  Bull,  in  Wells'  work  on  the  eye,  says  in  a  note  that  in  progres- 
sive pernicious  anasmia  the  retina  is  apt  to  be  the  seat  of  haemorrhages 


Fig.  12G. 


Retinal  Hemorrhages. 


with  more  or  less  pronounced  inflammation.  In  this  disease  there  is  a 
diminution  or  destruction  of  the  red  blood-corpuscles,  which  is  no 
doubt  intimately  connected  with  the  haemorrhages.    The  haemorrhages 
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are  always  extensive,  and  the  fundus  resembles  that  found  in  leuksemia 
and  diabetes. 

Gowcrs  says  "that  in  cases  of  leucocythaemia  the  retinal  and  cho- 
roidal vessels  are  remarkably  pale.  The  tint  of  the  choroid  is  usually 
an  orange-yellow,  but  if  there  is  much  choroidal  pigment  the  tint  may 
be  a  little  changed." 

Retinitis  in  Haemophilia. — Hirschberg  reports  a  case  of  a  young 
man  of  hemophilic  diathesis  who  had  a  well-marked  retinitis.  There 
were  small  haemorrhages  on  the  optic  papillae  and  along  the  course  of 
the  veins,  and  numerous  small  roundish  specks  of  blood  at  the  periph- 
ery of  the  retina. 

The  treatment  of  retinitis  due  to  anaemia  has  for  its  first  object  the 
restoration  of  the  blood  to  its  normal  condition.  The  means  used  to 
bring  this  about  are  dietetic,  hygienic,  and  therapeutic.  The  best  of 
easily-digested  and  nutritious  food  should  be  supplied  in  quantities 
not  to  offend  the  stomach.  Milk  and  cream  are  most  valuable  articles 
of  diet  if  they  are  well  borne.  The  quantity  taken  is  to  be  limited 
only  by  the  ability  of  the  patient  to  digest  it  without  discomfort. 
Eggs,  broths,  soups,  and  meats  carefully  done,  vegetables  well  cooked, 
form  articles  of  diet  which  should  be  very  carefully  regulated  as  to 
quantity  taken  at  each  meal.  Overloading  the  stomach  is  an  unfor- 
tunate thing  and  retards  progress  ;  better  take  a  smaller  amount  each 
time  and  take  it  more  frequently. 

An  amount  of  out-door  exercise,  either  walking  or  riding,  which 
does  not  exhaust  should  be  taken.  A  change  of  locality  to  the 
mountains  or  sea-shore  or  to  the  South,  where  out-door  exercise  is 
possible,  will  often  aid  in  bringing  about  the  desired  result. 

Of  the  therapeutic  remedies  used,  iron  justly  enjoys  an  enviable 
reputation.  It  is  dispensed  in  numerous  forms  more  or  less  attractive. 
Ferrum  redactum  is  administered  in  the  form  of  powder,  pill,  or  troche. 
It  is  also  prepared  for  children  in  chocolate  creams.  It  can  be  given 
in  dose  of  1  or  2  grains  taken  after  each  meal.  Carbonate  of  iron  in 
3-grain  doses,  bromide  of  iron  in  5-  to  20-grain  doses,  and  the  lactate 
of  iron  in  5-grain  doses,  are  valuable  remedies.  The  citrate  of  iron 
(5  grains),  the  citrate  of  iron  and  strychnine  (1  to  3  grains),  and  the 
citrate  of  iron  and  quinine  (5  to  10  grains)  have  long  held  their 
places  as  justly  popular  preparations  of  iron.  They  can  be  taken  in 
powder  or  pill  form  or  in  capsules,  or  they  can  be  dissolved  in  sherry 
wine. 

The  tincture  ferri  chloridi  and  the  syrupus  ferri  iodidi  are  among 
the  most  valuable  preparations  of  iron.  The  former  is  particularly 
indicated  where  a  diuretic  effect  is  desired,  and  the  latter  where  the 
glandular  system  is  involved.  They  are  used  in  doses  of  5  to  15 
drops  in  water,  taken  after  each  meal.    Large  doses  of  iron  dis- 
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tnrb  the  stomach  and  excite  headache,  and  should  be  avoided.  Mr. 
Eales  recommends  ferri  sulphas  and  liquor  ferri  perchloridi  internally 
three  times  a  day,  and  liberal  but  light  diet :  for  dinner,  meat,  minced, 
pounded,  and  warmed,  but  not  cooked. 

Mosler  recommends  piperin  and  oil  of  euealyptus,  as  follows: 

I^j.  Olei  eucalypti,  gtt.  c  ; 

Piperini, 

Cera3  alba?,  da.  3j  ; 

Pulv.  althese,  3ij- — M. 

Ft.  in  pil  No.  c. 
Sig.  Three  to  five  pills  three  times  a  clay. 

He  also  had  good  results  from  the  long-continued  use  of  quinine,  5  to 
8  grains  or  more  each  clay.    He  advises  arsenic  in  large  doses. 

Albuminuric  Retinitis. — Retinitis  albuminuria  is  a  degeneration 
of  the  retina  occurring  most  frequently  in  the  chronic  forms  of  renal 
disease,  particularly  in  those  varieties  known  as  granular,  small,  white, 
and  contracted  kidney.  It  comes  on  during  pregnancy,  and  also  in  the 
course  of  an  attack  of  scarlet  fever  or  diphtheria.  The  retinal  alter- 
ations are  clue  to  a  fatty  degeneration  of  its  fibrous  tissue,  and  are 


Fig.  127. 


Retinitis  Albuminurica. 


more  or  less  pronounced  in  different  cases,  and  especially  localized  in 
the  radiating  fibres  of  the  retina  around  the  region  of  the  yellow  spot. 
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The  presence  of  albumin  in  the  urine  is  not  always  evidence  of  a 
true  nephritis  or  Bright' s  disease,  as  it  may  be  due  to  some  digestive  or 
assimilative  disturbance.  When,  however,  there  are  other  accompany- 
ing symptoms,  we  may  decide  that  we  have  a  case  of  organic  disease 
of  the  kidney  to  deal  with.  In  the  course  of  Bright's  disease  the 
urine  varies  in  quantity.  Diminution  in  the  quantity  of  urine  voided 
is  usually  followed  by  certain  well-marked  cerebral  symptoms,  as  head- 
ache, neuralgia,  general  uneasiness,  nausea  and  vomiting,  slight  or 
severe  delirium,  and  later  on  stupor  and  convulsions,  contraction  of 
the  muscles,  and  finally  coma.  The  ophthalmoscopic  picture  which  a 
case  of  retinitis  albuminurica  presents  is  striking  and  characteristic,  and 
can  be  easily  recognized.  It  is  so  typical  that  a  diagnosis  may  almost 
be  made  from  this  alone.  There  is  swelling  of  the  optic  papillae  and 
obscuration  of  the  larger  vessels  of  the  disk.  The  central  portion  of 
the  retina  is  obscured  by  white  patches  or  plaques,  which  are  character- 
istic of  the  disease.  They  have  a  bright,  shining  appearance,  and  in 
many  cases  arrange  themselves  in  a  somewhat  regular  stellate  appear- 
ance around  the  macula.  In  addition  to  these  striae  there  are  small 
dots  and  large  splotches.  Frequently  the  stellate  appearance  is  not 
marked,  and  instead  there  are  irregularly  shaped  plaques  scattered 


Fig.  128. 


Neuro-retinitls  Apoplectica. 


around  the  macula  and  extending  some  distance  out  toward  the  equator 
of  the  globe.  Retinal  haemorrhages  are  frequently  -seen  scattered  aboul 
between  the  white  patches.    The  optic  nerve  participates  more  or  loss 
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iii  the  inflammation,  and  presents  swollen  and  elevated  edges  with 
occasionally  small  hemorrhages.  The  vision  is  impaired  to  a  greater 
or  less  degree,  depending  upon  how  seriously  the  macula  and  optic 
nerve  are  involved.  In  favorable  cases  the  white  spots  around  the 
former  are  absorbed,  and  disappear  or  partially  remain,  but  with 
restoration  of  vision.  In  other  cases  a  patch  of  atrophy  marks  the 
macular  region  and  central  vision  is  destroyed. 

The  most  serious  results  follow  when  there  is  a  deep  involvement 
of  the  optic  nerve.  The  swelling  of  the  disk  subsides,  and  then  atro- 
phy of  the  optic  nerve  follows,  which  may  be  so  profound  as  to  destroy 
sight  entirely. 

The  renal  symptoms  frequently  do  not  attract  attention  nor 
excite  alarm  ;  in  fact,  the  patient  may  not  be  aware  that  he  has 
renal  disease  until  this  is  demonstrated  by  the  examination  of  his  eyes 
with  the  ophthalmoscope.  This  is  an  evidence  of  the  insidious  man- 
ner in  which  the  disease  advances  in  some  cases.  In  the  majority  of 
cases,  however,  other  pathological  symptoms  characteristic  of  the  dis- 
ease have  attracted  the  patient's  attention,  as,  for  instance,  dropsy  more 
or  less  pronounced,  heart  symptoms  indicative  of  secondary  hyper- 
trophy of  the  left  ventricle,  scantiness  of  the  urine,  and  some  of  the 
different  phases  of  uraemic  poisoning.  Statistics  from  various  observers 
show  that  the  involvement  of  the  optic  nerve  and  retina  occurs  in  from 
20  to  33  per  cent,  of  all  cases  of  albuminuria.  The  time  at  which  the 
retinal  changes  occur  varies  in  different  cases.  The  examination  of  a 
large  number  of  cases  would  probably  show  that  it  develops  earlier 
and  more  frequently  than  is  generally  supposed.  It  occurs  as  early  as 
the  third  month  in  pregnancy,  and  in  scarlet  fever  is  found  during  the 
acute  stage.  The  inflammation  more  frequently  involves  the  central 
portion  of  the  retina,  and  sometimes  to  the  exclusion  of  the  optic 
nerve.  Again,  this  is  reversed  and  the  optic  nerve  is  more  inflamed, 
with  slight  retinal  alterations.  But  more  frequently  both  nerve  and 
retina  participate  in  the  inflammation. 

Albuminuric  retinitis  is  an  accompaniment  of  pregnancy,  and 
may  occur  early  as  well  as  late  during  the  course.  In  mild  cases 
the  white  patches  on  the  retina  may  be  nearly  all  absorbed  after 
delivery,  and  in  some  they  disappear  entirely.  In  such  cases  good 
vision  is  preserved.  In  many,  however,  the  issue  is  not  so  favorable, 
and  the  unfortunate  patients  suffer  permanent  impairment  of  vision, 
if  not  total  loss.  There  is  in  some  a  dense  central  scotoma,  with 
preservation  of  enough  peripheral  vision  to  enable  them  to  go  around 
comfortably  ;  in  others  atrophy  of  the  optic  nerve  destroys  the  sight 
entirely.  The  presence  of  retinal  changes  increases  the  gravity  of  the 
prognosis,  as  they  indicate  a  high  degree  of  blood-poisoning.  In 
puerperal  albuminuria  the  double  duty  of  excreting  the  effete  matter 
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of  mother  and  foetus  overloads  the  blood  with  excrementitious  matter, 
increases  arterial  tension,  irritates  the  kidney,  and  is  liable  to  be  fol- 
lowed by  these  retinal  changes. 

With  parturition  the  cause  alike  of  the  albuminuria  and  increased 
tension  is  removed.  Cases  of  albuminuric  retinitis  when  this  high 
arterial  tension  is  combated  by  rest  in  bed,  calomel,  and  salines  fre- 
quently show  improvement  in  vision  before  any  changes  can  have  pos- 
sibly taken  place  in  the  organic  lesions.  This  result  is  probably  due 
to  the  relief  of  the  obstructed  circulation  and  consequent  better  nutri- 
tion of  the  retina. 

Treatment. — The  indications  for  treatment  of  the  renal  trouble 
are  as  follows : 

Acute  Fo}-ms—(a)  Rest  in  bed ;  (b)  wash  out  the  renal  tubes  and 
remove  retained  excreta  by  dry  cupping,  hot  baths,  lithia-water,  infu- 
sion of  digitalis,  cathartics ;  (c)  restore  the  kidneys  to  a  better  condi- 
tion by  muriate  of  iron,  flannel  pads  over  the  loins,  milk  diet  with  not 
too  much  solid  food  ■  forbid  strong  coffee  and  alcohol. 

Chronic  Forms — (a)  Improvement  of  the  general  condition  by  iron,, 
quinine,  and  cod-liver  oil,  milk  and  light  farinaceous  diet ;  (b)  preven- 
tion of  acute  attacks  by  careful  living,  avoidance  of  cold  and  fatigue, 
warm  dressing,  but  not  sufficient  to  cause  perspiration,  keeping  the  feet 
dry,  and  giving  small  doses  of  mercury ;  (c)  treatment  of  symptoms  by 
diuretics  when  urine  becomes  scant,  cathartics  and  hot  baths  should 
ursernia  occur. 

Jaborandi  is  given  in  the  fluid  extract  in  doses  of  ^  drachm  to  1 
drachm.  It  is  best  given  in  the  morning  about  two  hours  after  break- 
fast. It  can  be  administered  in  a  cup  of  weak  hot  tea  without  sugar. 
The  patient  should  undress  and  go  to  bed,  and  place  a  pair  of  blankets 
over  him.  If  the  first  dose  does  not  act  on  the  skin  in  twenty  minutes, 
a  smaller  dose  (half  the  amount  first  taken)  should  be  given.  After 
the  sweating  has  begun  the  patient  should  lie  quietly  in  bed  until  the 
skin  ceases  to  act ;  then  he  should  rise  and  be  thoroughly  rubbed 
with  dry  rough  towels  before  dressing.  Pilocarpine  may  be  used  in 
^-grain  doses  hypodermically. 

The  wet  pack,  which  may  be  employed,  is  carried  out  as  follows  : 
A  thin  blanket  is  wrung  out  of  water,  and  the  patient,  divested  of  all 
clothing,  is  Avrapped  in  it  from  chin  to  feet.  Then  a  dry  blanket  is 
wrapped  around  him  and  loosely  covered  with  a  mackintosh.  After 
an  hour  or  so  the  wet  pack  is  removed  and  the  patient  swathed  in  a 
dry  blanket. 

In  cases  occurring  during  pregnancy  Loring  and  others  discuss  the 
propriety  of  bringing  on  premature  delivery  in  order  to  save  the 
mother  from  impending  blindness.  In  not  a  few  cases  it  is  not  only 
justifiable,  but  the  true  principles  of  sound  practice  demand  its  adop- 
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tion.  Cases  of  retinitis  albuminurica  in  pregnant  women  are  reported 
in  which  premature  delivery  was  resorted  to  with  the  best  effects  to  the 
mother's  vision.  Howe  concludes  "that  the  induction  of  labor  is  war- 
rantable when  the  retinitis  appears  in  a  comparatively  early  stage  of 
pregnancy  and  persists  in  spite  of  proper  treatment,  but  is  not  war- 
rantable in  the  last  lew  weeks,  in  spite  of  the  greater  ease  with  which 
it  is  accomplished,  unless  the  inflammation  is  unusually  severe." 

Diabetic  Retinitis. — Diabetic  diseases  of  the  fundus  are  much  less 
frequently  met  with  than  those  due  to  albuminuria.  The  ophthalmo- 
scopic pictures  which  the  two  diseases  present  resemble  each  other  very 
much.  Dr.  Noyes  says  that  "  in  diabetes  haemorrhages  are  more  fre- 
quent and  abundant  than  in  retinitis  albuminurica."  The  white 
patches  are  not  so  numerous  or  so  large,  and  do  not  so  generally 
arrange  themselves  in  stellate  form  as  they  do  in  renal  disease.  The 
fact  that  albuminuria  and  diabetes  are  found  at  times  in  the  same  per- 
son may  account  in  some  cases  for  the  resemblance  in  the  retinal 
changes.  Diabetic  retinitis  more  frequently  appears  in  the  later  stages 
of  the  disease,  and  is  associated  with  other  severe  constitutional  dis- 
turbances. Haemorrhages  into  the  vitreous  are  characteristic  of  this 
disease,  and  are  liable  to  recur.  Cases  are  recorded  where  atrophy  of 
the  optic  nerve  or  glaucoma  follows  this  disease. 

The  character  and  quantity  of  the  urine  will  guide  us  in  differen- 
tiating between  this  disease  and  nephritic  retinitis.  The  prognosis  for 
sight  (as  well  as  for  life  itself)  is,  as  a  rule,  very  unfavorable.  This 
is  doubtless  due  to  the  fact  that  the  retinitis  usually  shows  itself  in  the 
later  stages  of  the  disease,  when  the  system  is  undermined  by  the  prog- 
ress of  the  systemic  disease. 

Diabetes  is  associated  with  excessive  thirst,  loss  of  flesh,  saccharine 
urine,  and  general  disturbance  of  health.  In  true  diabetes  the  skin  is 
harsh  and  dry,  the  muscles  become  soft  and  flabby,  there  are  languor 
and  lassitude  and  inability  to  take  exercise ;  the  digestive  system 
becomes  deranged,  so  that  food  is  not  assimilated.  The  bowels  be- 
come constipated  ;  the  mucous  membranes  of  the  mouth  and  throat 
become  dry  and  present  a  reddish  appearance.  The  urine  is  secreted 
in  immense  quantities,  the  amount  varying  from  10  to  25  pints  per 
day  in  severe  cases.  The  amount  of  sugar  eliminated  is  very  great  in 
some  cases,  and  has  been  known  to  be  as  high  as  1  or  2  pounds  per 
day.  Pnrdy  says  that  ocular  symptoms  occur  in  about  20  per  cent, 
of  all  eases  of  diabetes.  (This  probably  includes  cataract  and  all  other 
Lesions,  as  retinal  changes  have  not  been  observed  in  such  large  pro- 
portions.) 

The  prognosis  is  more  favorable  for  those  in  advanced  years  than 
lor  the  young,  as  statistics  show  that  the  latter  usually  succumb  to 
the  disease  very  quickly.    As  the  ocular  symptoms  are  only  symp- 
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tomatic,  there  is  no  special  course  of  eye  treatment  except  in  cataract 
and  glaucoma. 

The  treatment  of  diabetes  musl  be  principally  systemic  and  dietetic. 
Many  remedies  have  been  tried,  and  some  have  proved  very  servicable 
in  controlling  and  even  apparently  curing  the  disease,  but  this  has  only 
been  with  the  aid  of  strict  diabetic  diet.  Drugs  are  second  in  import- 
ance to  properly  selected  food-  and  drinks.  Purdy  states  the  question 
very  aptly  and  concisely  when  he  says  that  "our  chief  resource  against 
the  disease  must  consist  in  withholding  from  the  system  that  which  it 
is  capable  of  converting  into  sugar,  and  in  supplying  that  which  ii  is 
capable  of  assimilating  as  nourishment." 

Opium  seems  to  hold  the  first  place  as  a  remedy  in  this  disease. 

For  the  treatment  by  opium,  codeine,  carbolic,  lactic,  and  salicylic 
acids,  alkalines,  antipyrine,  glycerin,  ergot,  milk,  and  many  other 
remedies,  and  for  the  diet  for  diabetes,  the  reader  is  referred  to  the 
article  on  Diabetes  in  Vol.  I. 

Spasm  of  the  Retinal  Arteries. — Alteration  in  the  retinal  circu- 
lation due  to  vaso-motor  irritation  may  cause  attacks  of  temporary 
blindness  in  one  or  both  eyes  which  last  from  a  few  minutes  to  half  an 
hour  or  longer.  The  attacks  pass  off  almost  as  quickly  as  they  came 
on.  The  cloud  lifts  and  the  visual  field  is  clear  again ;  no  ill  effects 
remain  and  no  traces  in  the  retina.  The  causes  must  be  sought  in  the 
general  physical  condition. 

If  this  condition  arises  from  overwork  or  anxiety,  rest  and  tonics  are 
indicated.    Among  the  latter  nux  vomica  and  quinine  are  most  efficient. 

Flimmer  Scotoma. — Persons  suffering  from  migraine  have  some- 
what similar  attacks,  but  they  begin  in  a  different  manner.  There  is 
first  a  bright  glimmering  off  to  the  right  or  left,  as  the  case  may  be. 
A  bright  zigzag  light  appears  which  resembles  lightning.  It  has  a 
rapid  movement,  which  increases  until  it  produces  a  most  unpleasant 
cerebral  sensation.  It  increases  in  length  and  brilliancy  until  the 
characteristic  fortification  appearance  is  present,  after  which  it  slowly 
disappears.  At  its  height  there  is  usually  a  more  or  less  complete 
hemianopsia.  The  attack  seems  to  indicate  alteration  in  the  cerebral 
circulation.  The  remote  causes  may  be  mental  or  physical  exhaustion, 
indiscretion  in  eating  and  drinking,  dyspepsia,  constipation,  or  some 
uterine  disease. 

Pressure  on  the  carotid  arteries  for  a  short  time  will  break  up  or 
modify  the  attack.  Inhalation  of  3  or  4  drops  of  nitrite  of  amyl  will 
accomplish  the  same  end.  In  these  patients,  if  more  rest  and  leisure 
cannot  be  secured,  it  is  very  important  that  a  tonic  course  of  iron, 
quinine,  strychnine,  or  cod-liver  oil  be  carried  out  in  the  intervals 
between  the  attacks,  to  prolong  these  intervals,  and  if  possible  to  pre- 
vent further  attacks. 
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Embolism  and  Thrombosis  of  the  Retinal  Vessels. — Embolism 
of  the  central  artery  of  the  retina  is  characterized  by  sudden  blindness 
and  by  peculiar  and  striking  ophthalmoscopic  changes  in  the  fundus. 
When  the  plug  becomes  firmly  lodged  in  the  artery  all  circulation  in 
the  retina  is  ml  off,  and  it  becomes  opaque  and  cedernktous.  This 
oedema  of  the  retina  comes  on  in  many  cases  very  promptly,  but  in 
others  it  does  not  appear  for  a  day  or  two.  The  area  involved  is 
sometimes  very  broad,  extending  far  out  toward  the  equator,  but 
generally  there  is  a  milky  opaline  circle  around  the  disk  and  also 
around  the  macula.  The  latter  appears  as  a  cherry-red  spot  in  the 
centre  of  its  opaque  surroundings.  The  arteries  are  diminished  in 
calibre  and  appear  thin  and  thready.  The  veins  show  corresponding 
alterations,  but  appear  larger  toward  the  periphery.  In  rare  cases  a 
single  branch  of  the  artery  is  affected. 

Nettleship  reports  a  case  of  "embolism  or  thrombosis"  of  both  cen- 
tral arteries,  the  second  one  occurring  twelve  days  after  the  first.  In 
thrombosis  of  the  retinal  vein  the  oedema  of  the  retina  may  be  about 
the  same  as  when  the  artery  is  obstructed,  but  there  is  a  marked  differ- 
ence in  the  appearance  of  the  arteries.  They  are  but  slightly  altered 
in  calibre.  In  thrombosis  small  haemorrhages  around  the  disk  are 
frequently  seen.  The  oedema  of  the  retina  continues  for  several  days, 
and  then  slowly  fades  out.  The  disk  becomes  pale  and  atrophied. 
Embolism  of  the  central  artery  occurs  in  persons  suffering  from 
organic  heart  disease,  endocarditis,  rheumatism,  scarlatina,  and 
Bright's  disease.  It  often  comes  on  during  pregnancy  and  after 
puerperal  septicaemia. 

Retinal  changes  resembling  embolism  may  result  from  a  trauma 
causing  a  haemorrhage  in  the  nerve-sheath.  Spasm  of  the  retinal 
arteries  may  also  cause  sudden  transient  blindness. 

Surgical  measures,  such  as  iridectomy  and  paracentesis  of  the 
cornea,  have  been  resorted  to,  but  without  good  results.  Massage 
of  the  eye  soon  after  the  attack  has  restored  a  number  of  cases,  but 
it  seems  probable  that  they  Avere  cases  of  obstruction  of  the  veins  or 
spasm  of  the  arteries,  and  not  cases  of  true  embolism.  Massage  should 
be  tried  in  all  cases  if  seen  soon  after  the  occurrence  of  the  obstruction. 
The  use  of  the  constant-current  battery  is  reported  as  having  produced 
favorable  results,  and  it  should  be  tried. 

In  all  cases  of  prostrating  diseases,  such  as  scarlatina,  typhoid  fever, 
etc.,  where  there  arc  attacks  of  transient  blindness  in  one  or  both  eves, 
great  caution  should  be  exercised  in  allowing  the  patient  to  sit  up  dur- 
ing the  early  period  of  convalescence. 

Retinitis  Pigmentosa. — This  disease  is  characterized  by  a  pigment 
degeneration  of  the  retina,  which  presents  a  marked  ophthalmoscopic 
appearance.    The  pigment-patches  have  been  aptly  compared  to  the 
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appearance  of  hone-corpuscles  under  the  microscope.  They  are  scat- 
tered at  first  over  the  retina  near  or  even  heyond  the  equator,  hut  as 
the  disease  progresses  the  pigmentation  extends  toward  the  optic  disk. 
In  some  cases  only  a  segment  of  the  retina  is  involved,  and  tlx-  amount 
of  pigment  varies  greatly  in  different  individuals.  The  arteries  appear 
very  small  and  thready,  and  the  optic  disk-  presents  a  dirty-white  appear- 
ance of  atrophy.  The  subjective  symptoms  are  very  eharaetei  istie.  The 
field  of  vision  becomes  gradually  contracted  concentrically,  and  inabil- 
ity to  see  well  in  moderate  light  is  a  striking  symptom.  As  the  field 
narrows  patients  have  trouble  in  getting  around  even  in  broad  day- 
light. During  this  time  central  vision  may  remain  acute  enough  to 
enable  the  patient  to  read,  and  yet  he  could  not  safely  walk  the  streets 
alone.    But  gradually  this  fades  out  and  total  blindness  results. 


Fig.  129. 


Kctinitis  Pigmentosa,  with  atrophy  of  the  optic  disk  and  choroidal  alterations  in  the  region  of 
the  macula  lutea.  There  is  a  remarkable  pigmentation  along  the  course  of  one  of  the  veins, 
running  downward. 

The  disease  is  hereditary  in  a  small  proportion  of  cases.  It  often 
affects  more  than  one  member  of  the  family.  Its  progress  is  very 
slow,  and  its  advancement  may  continue  over  a  period  of  twenty  or 
thirty  years  before  blindness  comes  on. 

Internal  medication  seems  to  have  no  effect.  The  use  of  the  con- 
stant battery  is  spoken  of  favorably  by  Dr.  Derby  of  Boston  in  retarding 
the  progress  of  the  disease  and  in  extending  the  field  of  vision.  Strych- 
nine hypodermically  is  credited  with  producing  similar  results.  It  is 
certainly  advisable  to  try  these  remedies  in  a  disease  which  oilers  such 
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slio-ht  chances  of  improvement.  Mercury  seems  not  to  produce  any 
good  effect  in  these  cases,  and,  as  its  use  lowers  the  genera]  nutrition, 
i,  should  001  be  employed.  A  tonic  course  is  advisable  in  all  cases ; 
especially  should  the  preparations  of  iron  be  utilized. 

Detachment  of  the  Retina. — Detachment  of  the  retina  is  a  sepa- 
ration of  this  structure  from  the  underlying  choroid.  It  is  caused 
cither  by  an  effusion  of  fluid  beneath  it  or  by  the  traction  of  con- 
tracting strands  in  the  vitreous.  It  may  originate  in  any  portion  of 
the  fundus.  When  it  is  slight  and  located  toward  the  periphery  of  the 
retina,  it  will  cause  little  impairment  of  vision,  there  being  only  a 
scotoma  to  mark  its  presence.  Where  the  detachment  is  extensive  the 
held  becomes  correspondingly  obscured.  The  progress  of  the  detach- 
ment may  be  either  rapid  or  slow.  Patients  will  describe  it  as  a  dark 
cloud  which  seems  to  settle  down,  slowly  obscuring  vision  in  one  direc- 
tion. The  progress  may  be  so  rapid  that  it  can  be  noted  from  time  to 
time.  In  other  cases  it  comes  on  at  night  and  the  defect  in  the  field  of 
vision  is  first  detected  in  the  morning.  It  may  follow  an  effort  at  lifting 
some  heavy  substance  or  even  from  stooping.  It  is  not  associated  with 
pain,  but  may  present  subjective  symptoms,  as  muscse  or  sparks  and 
flashes  of  light.  When  the  macula  is  not  involved  central  vision  will 
remain  good.  In  a  pronounced  case  of  detachment  of  the  retina  the 
ophthalmoscope  shows  the  retina  bulging  out  like  a  large  vesicle.  It 
presents  an  undulating  motion  when  the  eye  is  moved.  The  vessels 
of  the  retina  have  a  dark  appearance,  which  Berry  explains  as  "  due 
to  their  being  seen  to  a  great  extent  by  transmitted  light,  just  as  the 
striae  of  an  incipient  cataract  appear  black  when  examined  with  the 
ophthalmoscope."  When  the  detachment  is  slight  or  is  just  beginning, 
it  has  a  wrinkled  or  corrugated  appearance.  When  it  is  occasioned  by 
the  presence  of  a  choroidal  tumor,  it  has  very  limited  motion  and  is 
generally  opaque.  The  retina  often  remains  transparent  for  a  long 
time,  but  finally  becomes  opaque. 

Among  the  causes  of  detachment  of  the  retina,  myopia  is  cer- 
tainly the  most  frequent.  Statistics  show  this  cause  in  from  48  to 
60  per  cent,  of  all  cases  (excluding  those  due  to  trauma).  Detach- 
ments due  to  trauma  are  more  favorable  than  when  due  to  effusion  of 
fluid  under  the  retina  or  alterations  in  the  vitreous.  Injury  is  a  fre- 
quent cause.  Pregnancy  and  parturition  may  be  the  causes  in  a  limited 
number  of  cases.  Albuminuria,  diabetes,  erysipelas  of  the  face,  and 
neuralgia  of  the  fifth  nerve  have  appeared  in  a  small  number  of  cases 
to  be  the  cause  of  retinal  detachment. 

Both  medical  and  surgical  measures  have  been  resorted  to  in  the 
treatment  of  this  intractable  disease.  Varying  results  have  followed  t  he 
different  plans,  but  on  the  whole  the  number  of  complete  or  even  partial 
cures  is  not  large.    A  few  cases  of  spontaneous  cure  have  been  reported. 
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Rest  in  bed  is  certainly  one  of  the  most  efficient  measures  in  the 
treatment  of  detachment  of  the  retina.  The  earlier  it  is  begun  after 
the  detachment  the  more  likely  it  is  to  produce  favorable  results.  In 
order  to  be  effective  the  patient  must  remain  in  bed  from  one  to 
three  months.  If,  however,  there  is  no  improvement  in  the  field  of 
vision  in  ten  days  or  two  weeks,  we  cannot  expect  the  rest  cure  to 
accomplish  anything.  Rest  in  bed  must  be  combined  with  internal 
treatment.  A  light  saline  purgative  may  be  given  every  day  or  every 
second  day.  Roehelle  salts  (1  to  2  drachms)  in  a  glass  of  hot  water,  a 
glass  of  Hunyadi  water,  or  the  effervescing  saline  aperients  will  answer 
the  purpose.  A  grain  of  calomel  at  bed-time  may  be  used  instead  of 
the  salines  mentioned.  The  diet  should  be  restricted,  and  only  easily 
digestible  foods  taken.  Rest  in  bed  with  the  use  of  pilocarpine  or 
jaborandi  has  been  extensively  tried,  and  with  some  good  results ;  for 
the  use  of  which  see  treatment  of  Diabetes,  Volume  I. 

Dr.  O.  F.  Wadsworth  reported  a  case  of  albuminuria  of  pregnancy 
with  extensive  detachment  of  retina  in  both  eyes.  One-sixth  grain  of 
pilocarpine  was  given  her  with  the  effect  of  diminishing  the  detachment. 
Premature  labor  came  on  with  convulsions,  and  upon  recovering  con- 
sciousness she  could  only  see  motions  of  the  hand  before  the  eyes.  Six 
weeks  later  detachment  in  each  eye  had  disappeared  and  vision  was 
improving. 

The  methods  of  surgical  treatment  for  detachment  of  the  retina  are 
as  follows  :  Puncturing  the  detached  retina  to  allow  its  contents  to 
escape  into  the  vitreous  was  years  ago  resorted  to  by  Bowman  of 
London  and  Graefe  of  Berlin.  A  very  natural  procedure  was  to 
puncture  the  sclera  and  allow  the  subretinal  fluid  to  escape  in  that 
way.  This  has  been  tried  by  Arlt,  Hirschberg,  and  others.  Some 
years  ago  De  Wecker  inserted  a  gold  wire  into  the  sclera,  which  he 
hoped  would  act  as  a  drainage-tube.  The  results  following  all  these 
procedures  have  not  been  encouraging. 

Dr.  J.  R.  Wolf  operates  only  when  there  is  no  opacity  or  softening 
of  the  vitreous,  the  retina  is  healthy,  and  the  effusion  is  purely  serous. 
His  operation  is  as  follows  :  The  sclerotic  is  laid  bare  at  a  point  corre- 
sponding to  the  detachment.  An  incision  is  made  through  the  sclerotic 
obliquely  into  the  sac  formed  by  the  fluid.  Gentle  pressure  is  made 
upon  the  eyeball  in  the  track  of  the  receding  lance  by  means  of  a  fine 
spatula.  The  eye  is  closed  with  plaster  and  not  opened  until  the  sixth 
day  ;  on  the  eighth  day  the  eye  is  tested. 

Galezowski  recommends  the  horizontal  position  for  several  weeks. 
Boucheron  advises  immediate  iridectomy  with  the  idea  of  improving 
the  condition  of  the  uveal  tract,  and  the  relief  of  rheumatic  and 
ursemic  conditions  by  pilocarpine  and  rigorous  systemic  regimen.  De 
Wecker  has  found  surgical  measures  useless  in  many  cases,  but  the 
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compress  bandage  and  rest  have  proved  useful.  He  also  tries  a  special 
plan  of  evulsive  treatment,  consisting  of  repealed  applications  to  the 
sclera  of  heated  points  (pointes  de  feu).  Dor  orders  the  recumbent 
position  for  tour  weeks,  applies  the  artificial  leech  once  each  week, 
and  gives  pilocarpine  daily. 

The  general  consensus  of  opinion  is  that  the  traumatic  cases  are  much 
more  amenable  to  treatment  than  others. 

Cure  of  detachment  of  the  retina  by  injections  of  tincture  of  iodine 
has  been  performed  by  Galezowski  of  Paris  and  Schoeler  of  Berlin. 
The  former  injects  the  tincture  behind  the  detachment,  and  the  latter 
in  front  of  it.  The  results  obtained  by  Schoeler  are  very  encouraging. 
The  object  of  this  treatment  is  to  produce  adhesive  retinitis,  which 
shall  counteract  the  tendency  of  the  shrinking  vitreous  to  pull  the 
retina  forward.  In  the  cases  reported  vision  was  much  improved,  the 
field  of  vision  expanded,  and  partial  or  complete  replacement  of  the 
retina  obtained.  From  2  to  6  drops  of  tincture  of  iodine  are  injected 
in  each  case  with  a  Pravaz  syringe. 

Glioma  of  the  Retina. — Glioma  of  the  retina  is  a  malignant  dis- 
ease which  generally  occurs  in  children  under  ten  years  of  age.  It 
is  recognized  in  its  early  stages  with  the  ophthalmoscope  by  a  pecu- 
liar yellowish  reflex  from  the  fundus.  Its  growth  is  generally  slow 
at  first,  but  as  the  tumor  increases  in  size  its  development  is  very 
rapid.  In  the  early  stages  there  is  no  pain,  and  no  inconvenience  so 
long  as  the  fellow-eye  is  good.  It  is  often  discovered  by  the  parents 
or  friends  of  the  child,  who  accidentally  catch  a  glimpse  of  the  peculiar 
reflex  from  the  fundus.  It  does  not  cause  pain  until  it  so  far  fills  the 
ball  as  to  cause  increased  intraocular  tension.  This  pain  becomes  con- 
tinuous and  excruciating  until  it  perforates  the  sclera  or  the  globe  is 
enucleated.  When  it  breaks  through  the  sclera  and  invades  the  orbital 
tissue  it  increases  in  size  with  great  rapidity.  It  must  be  distinguished 
from  pseudo-glioma,  which  resembles  it  in  appearance  in  the  early 
stages.  This  is  due  to  the  inflammatory  alterations  in  the  vitreous 
and  runs  through  certain  stages,  when  it  becomes  stationary.  Glioma 
is  microscopically  a  round-cell  sarcoma. 

Internal  medication  is  of  no  avail.  The  only  safe  measure  is 
to  enucleate  the  eye  as  soon  as  possible  after  the  diagnosis  is  made. 
It  is  well  to  cut  the  nerve  off  as  near  as  possible  to  the  apex  of  the 
orbit.  If  the  nerve  is  found  enlarged,  it  is  quite  certain  that  the 
growth  will  return.  If  the  sclera  has  already  been  perforated,  it  is 
better  to  remove  the  entire  contents  of  the  orbit  down  to  the  bone. 

Glioma  is  almost  certain  to  return  even  if  the  affected  eve  is  enu- 
cleated  soon  after  its  development.  There  are,  however,  a  few  cases 
on  record  of  a  permanent  cure. 
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DISEASES  OP  THE  CHOROID. 

Choroiditis  ;  Choroido-Retinitis. 

The  choroid  is  the  pigment  and  vascular  tunic  of  the  eye,  and  it 
aids  the  ciliary  body  in  the  nourishment  of  the  retina  and  vitreous. 
It  also  performs  an  important  office  in  the  absorption  of  the  rays  of 
light  which  enter  the  eye.  The  amount  of  pigment  varies  in  different 
persons,  depending  on  the  amount  of  pigment  in  the  skin  and  hair. 
The  variation  in  tints  thus  caused  should  be  taken  into  consideration 
in  using  the  ophthalmoscope. 

The  choroid  is  frequently  the  seat  of  disease.  It  may  be  limited  to 
the  membrane  alone  or  it  may  extend  to  the  retina,  owing  to  the  inti- 
mate proximity  of  these  tunics.  A  localized  or  general  choroiditis 
may  pass  through  its  various  phases  without  attracting  the  attention 
of  the  patient.  This  can  occur  Avhere  both  eyes  are  good  and  there 
is  not  much  exudation  into  the  vitreous. 

The  symptoms  which  first  warn  the  patient  are  a  diffuse  haziness 
of  the  eye  or  a  cloud  or  blur  in  one  portion  of  the  field  of  vision. 
If  the  central  portion  of  the  choroid  is  not  involved,  vision  may 
be  but  slightly  impaired  and  the  eye  may  clear  up  rapidly.  In 
other  cases  a  scotoma  may  remain,  which  interferes  very  materiallv 
with  perfect  vision.  In  the  early  stages  of  an  attack  it  will  be 
difficult  to  determine  whether  the  retina  is  involved,  and  it  is  only 
later  on,  after  the  inflammation  has  subsided  and  the  exudation  has 
been  absorbed,  that  this  point  can  be  definitely  settled.  Again,  there 
may  be  so  much  turbidity  of  the  vitreous  that  one  cannot  definitely 
locate  the  area  of  the  choroid  which  is  involved.  Generally  there  is  no 
pain,  but  the  subjective  symptoms  are  more  or  less  pronounced.  There 
is  a  glimmering  and  wavering  sensation  before  the  eyes,  with  flashes 
and  luminous  appearances. 

The  pathological  subdivisions  of  choroiditis  are  made  in  accordance 
with  the  more  striking  features  which  the  various  tissue-changes  pre- 
sent, and  we  may  designate  them  as  follows:  serous,  plastic,  puruhnf, 
hemorrhagic,  and  atrophic,  resulting  from  the  others. 

Serous  Choroiditis  is  characterized  by  a  serous  exudation  into  the 
vitreous  and  increased  intraocular  tension.  Von  Graefe  taught  that 
glaucoma  was  a  serous  choroiditis,  and  the  question  of  the  causation 
of  this  obscure  and  much-dreaded  disease  has  been  discussed  ever  since 
his  time.  As  glaucoma  properly  falls  into  the  hands  of  another  author, 
it  will  be  passed  by  without  further  comment. 

Plastic. — Plastic  choroiditis  is  characterized  by  plastic  exudations 
into  the  deeper  or  superficial  layers  of  the  choroid,  which  are  associated 
with  changes  in  the  retina  as  well  as  the  vitreous.    In  some  cases  the 
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vitreous  is  full  of  dust-like  exudation  which  can  be  seen  to  make 
excursions  from  side  to  side  as  the  eye  is  rotated.  It  includes  cho- 
roiditis areolaris,  disseminata,  centralis,  and  choroido-retinitis  syph- 
ilitica. A  large  proportion  of  all  eases  of  this  class  are  of  syphilitic 
origin,  and  they  appear  among  the  later  secondary  symptoms. 

Purulent.— Purulent  choroiditis  is  marked  by  a  purulent  infiltra- 
tion of  the  choroid,  soon  developing  into  a  general  purulent  panoph- 
thalmitis. Nearly  all  cases  of  purulent  choroiditis  are  due  to  traumata 
of  various  kinds— punctured  and  excised  wounds,  penetrating  and  per- 
forating wounds,  and  surgical  operations  on  the  eye.  They  are  also 
due  to  metastasis,  septicaemia,  and  embolism  of  the  choroidal  arteries 
and  thrombosis  of  the  veins. 

Hemorrhagic. — The  hemorrhagic  form  is  characterized  by  haemor- 
rhages more  or  less  extensive,  which  when  absorbed  leave  atrophic 
patches  bordered  by  pigment.  The  haemorrhages  may  be  so  extensive 
as  to  detach  the  choroid,  or  if  from  the  anterior  portion  of  the  choroid 
may  cause  detachment  of  the  retina,  or  they  may  perforate  the  retina 
and  escape  into  the  vitreous.  There  is  a  tendency  to  a  recurrence  of 
haemorrhages,  and  they  may  occasion  such  an  alteration  in  the  consist- 
ency of  the  vitreous  body  as  to  cause  its  liquefaction  or  a  considerable 
shrinking  of  its  mass,  and  subsequent  detachment  of  the  retina. 

Atrophic. — From  the  above  forms  there  is  likely  to  result  a  gen- 
eral atrophy  of  the  pigment  epithelium  of  the  choroid  or  larger  or 
smaller  patches  of  white,  which  present  a  striking  appearance  with 
the  ophthalmoscope.  The  atrophy  may  be  partial  or  complete.  It 
may  involve  the  periphery  to  the  exclusion  of  the  central  portion,  or, 
its  effects  may  be  reversed  and  the  central  portion  alone  suffer. 

Ophthalmoscopic  Types. — Some  of  the  ophthalmoscopic  types 
of  choroiditis  are  well  defined  and  readily  recognized,  and  present  such 
a  uniformity  of  appearance  that  they  can  be  classified. 

The  different  forms  of  choroiditis  mentioned  above  present  a  variety 
of  ophthalmoscopic  pictures.  The  location  and  size  of  the  area  involved, 
the  amount  of  pigment  in  the  choroid,  the  severity  of  the  inflammation, 
and  constitutional  conditions  determine  the  result  so  far  as  the  appear- 
ance is  concerned. 

Central  Choroiditis  is  somewhat  uniform  in  its  appearance.  It  is 
one  of  the  forms  of  choroidal  inflammation  which  is  most  likely  to  be 
seen  in  its  early  stages.  It  so  uniformly  affects  central  vision  that 
advice  is  sought  for  at  once.  In  its  early  stages  there  is  usually  a 
yellowish  exudation  in  the  macula  or  in  its  vicinity.  This  may  not 
be  more  than  1  or  2  millimetres  in  diameter,  or  it  may  be  as  large 
as  the  optic  disk  or  larger.  There  is  frequently  a  fringe  of  haemor- 
rhage around  it,  and  a  slight  haze  of  the  retina  in  ffonl  of  it.  The 
real  of  the  fundus  may  present  a  normal  appearance.    If  the  mac- 
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ula  itself  is  involved,  the  scotoma  will  be  dense  and  central  vision 
obliterated,  but  if  not  the  scotoma  will  be  less  dense.  Eaab1  discusses 
diseases  of  the  macula  lutea,  and  concludes  thai  the  greater  vulner- 
ability of  the  macular  regioo  accounts  for  its  being  the  seat  of  election 
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Central  Choroido-Retinitis. 


of  changes  resulting  from  defective  nutrition  and  disturbed  vascular 
conditions  which  other  parts  of  the  retina  are  able  to  withstand. 
Regarding  the  vulnerability,  he  suggests  that  it  is  not  entirely  due  to 
the  complex  anatomical  structure  and  peculiar  retinal  blood-supply, 
but  also  to  the  central  functional  activity  of  this  part  of  the  retina  and 
the  great  demands  which  are  made  upon  it. 

There  is  a  form  of  central  choroiditis  which  is  seen  in  persons  in 
advanced  years  and  is  known  as  Tay's  choroiditis.  It  differs  from  the 
above  in  that  there  is  not  so  much  exudation.  It  is  more  chronic  in 
its  course,  and  there  are,  according  to  Nettleship,  changes  which  resem- 
ble a  retinitis  albuminurica. 

The  forms  of  choroiditis  known  as  disseminate,  circumscripta  and 
areolar  present  appearances  which  are  subject  to  numerous  varia- 
tions. The  arrangement  of  the  pigment  is  very  diverse  :  now  it  is 
piled  up  in  masses,  and  again  it  is  absorbed,  leaving  white  patches  of 
sclera  showing  through.  The  patches  assume  various  shapes  and 
sizes,  being  sometimes  aggregated  and  again  separated  by  a  consider- 
1  Oph.  Congress,  Heidelberg  {Oph.  B.,  1889,  p.  1-15). 
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able  distance.  The  periphery  is  more  involved  at  times,  in  which 
case  central  vision  does  not  suffer  so  much. 

Staphyloma  Postioum.— Myopic  eyes  present  alterations  of  the 
choroid  on  the  outer  side  of  the  optic  nerve  between  it  and  the  yellow 
spot.  They  are  due  to  an  atrophy  of  the  choroid,  and  are  brought 
about  by  the  yielding  of  the  sclera.  Sclerotico-choroiditis  posterior  is 
not  usually  seen  as  an  active  process.  This  point  will  be  referred  to 
in  speaking  of  malignant  myopia. 

Coloboma  of  the  Choroid  is  a  congenital  absence  of  the  choroid 
in  its  lower  portion.  The  coloboma  may  extend  from  the  periphery 
to  and  around  the  disk,  and  may  or  may  not  be  associated  with  colo- 
boma of  the  iris.  The  retinal  vessels  are  seen  traversing  the  exposed 
sclerotic. 

Congenital  Choroiditis. — There  are  occasionally  seen  in  children 
large  patches  of  choroidal  atrophy  fringed  with  pigment  in  the  central 
portion  of  the  fundus,  which  have  been  attributed  to  intra-uterine 
inflammations.  They  generally  cause  great  impairment  of  vision  and 
are  irremediable. 

In  spite  of  the  accurate  and  exhaustive  studies  which  have  been 
made  of  choroiditis  in  its  various  forms,  we  must  admit  that  we  can- 
not always  rely  on  the  appearances  which  the  fundus  presents  to  guide 
us  in  determining  the  etiology  of  the  disease.  For  instance,  we  cannot 
draw  the  line  sharply  between  syphilitic  and  non-syphilitic  choroiditis. 

The  dust-like  particles  in  the  vitreous,  according  to  Forster,  are 
not  always  evidence  of  syphilitic  taint.  Mr.  Hutchinson  in  a  paper 
read  before  the  Ophthalmological  Society  of  the  United  Kingdom, 
Jan.  31,  1889,  said  "that  he  had  sought  diligently,  but  quite  without 
success,  for  any  guiding  symptoms  by  which  to  distinguish  the  cases 
of  choroiditis  which  were  not  syphilitic  from  those  which  were.  He 
presented,  in  illustration  of  what  he  said,  a  great  number  of  very  good 
drawings,  and  he  was  quite  sure  that  if  he  were  to  place  them  all  side 
by  side  on  the  table,  no  one  would  be  able,  by  referring  to  the  appear- 
ance presented,  to  pick  out  the  non-syphilitic  ones." 

In  studying  the  ophthalmoscopic  types  of  choroiditis  we  must 
always  remember  the  intimate  relationship  existing  between  the  cho- 
roid and  retina.  Inflammations  of  the  capillary  layer  are  especially 
liable  to  involve  the  retina. 

De  Wccker  says  that  "  there  is  scarcely  any  form  of  choroidal 
inflammation  which  does  not  determine  a  change  in  the  pigmentary 
epithelium  of  the  retina.  Therefore,  strictly  speaking,  the  term  cho- 
roiditis should  not  be  used,  but  should  be  replaced  by  that  of  retino- 
choroiditis." 

Noyes  says  that  "  from  the  intimate  physiological  relat  ions  of  t  he 
choroid  with  the  optic  nerve  and  retina  all  these  parts  participate  to  a 
Vol.  III.— 66 
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greater  or  less  degree  in  their  several  inflammatory  processes,  and  we 
often  draw  distinctions  which  must  be  inexact,  and  yet  are  justified  by 
their  conspicuous  features." 

It  is  estimated  that  from  60  to  80  per  cent,  of  all  cases  of  choroid- 
itis are  of  acquired  syphilitic  origin.  Of  the  rest,  some  are  due  to 
inherited  syphilitic  taint,  malaria,  metastasis,  to  febrile  conditions, 
and  other  less  definitely  known  causes. 

Antisyphilitic  treatment  must  be  relied  on  in  the  management  of 
nearly  all  cases  of  choroiditis.  Mr.  Hutchinson  says  that  his  studies 
of  choroidal  diseases  have  justified  him  in  urging  that,  whatever  the 
stage  and  whatever  the  diagnosis,  whether  of  syphilis  or  otherwise, 
mercury  ought  to  have  a  prolonged  trial  in  all  cases.  We  have  then 
to  choose  the  form  of  mercury  which  will  best  answer  the  purpose  and 
accomplish  the  desired  end  in  the  most  satisfactory  manner.  There 
are  many  preparations  to  choose  from,  and  a  preference  may  be  given 
to  one  over  another  in  certain  cases. 

For  internal  treatment  the  bichloride  of  mercury  is  very  generally 
prescribed.  There  is  not  much  tendency  in  it  to  produce  ptyalism, 
and  when  taken  after  meals  it  is  not  liable  to  produce  irritation  of  the 
stomach.  It  may  be  given  in  aqueous  solution  or  pill  form.  The 
former  is  the  preferable  way : 

1^.  Hydrarg.  chloridi  corrosiv.,  gr.  \  ; 

Aquae  destillatao,  fgij. 

Sig.  Take  one  or  two  tea-spoonfuls  after  each  meal  in  a  wine-glass 
of  water. 


Taken  in  this  way,  it  probably  produces  the  minimum  amount  of 
gastric  irritation.  It  can  be  given  in  the  compound  tincture  of 
cinchona  where  a  tonic  is  indicated,  or  in  the  compound  syrup  of 
stillingia.  In  pill  form  it  sometimes  irritates  the  stomach,  but 
when  it  does  not  it  is  a  convenient  and  excellent  method  of  giving 
the  drug.  The  present  elegant  method  of  preparing  pills  or  granules 
renders  them  very  desirable.  These  pills  are  made  by  many  of  the 
principal  manufacturing  chemists  in  strengths  of  and  grain. 

Other  forms  of  mercury  can  be  used  in  the  same  way  as  the  biniodide 
and  the  pi^otiodide.  Hydrargyrum  cum  cretse  is  an  excellent  prepara- 
tion for  children  and  delicate  women.  It  can  be  given  in  doses  of  1 
to  5  grains  in  powder  or  tablet  triturates. 

Mercury  by  inunction  is  a  most  valuable  method  of  rapidly  influ- 
encing the  system.  It  can  be  used  in  the  officinal  unguent  urn  hydrar- 
gyri  or  as  an  oleate.  It  can  be  rubbed  into  the  skin  over  the  sides  of 
the  chest,  over  the  groin,  over  the  abdomen,  in  front  of  the  elbow- 
joints,  and  over  the  temples.    From  1  to  4  drachms  may  be  used  daily, 


DISEASES  OF  THE  CHOROID. 


1043 


using  one-half  the  amount  mornings  and  evenings.  It  is  best  rubbed 
in  with  the  hand.  The  skin  should  first  be  thoroughly  washed  with 
warm  water  and  soup.  By  using  different  localities  in  succession  there 
is  less  liability  of  producing  irritation  or  eczema  of  the  skin. 

Mercury  is  also  used  with  the  most  satisfactory  results  hypodermi- 
eallv.  The  bichloride  is  generally  prescribed,  but  calomel  has  some 
advocates : 

fy.  Hydrarg.  chloridi  eorrosiv.,  gr.  | ; 

Aqua?  destillatse,  fej. 
Sig.  Inject  five  to  ten  minims  twice  a  day. 

The  skin  on  the  outer  portion  of  the  arm  (not  the  forearm)  is  a 
convenient  place  to  use  the  injection,  but  the  back  or  abdomen  may 
be  chosen.  Care  should  be  taken  to  wash  the  skin  with  an  antiseptic 
solution  first.  The  hypodermic  needle  should  be  sharp  and  free  from 
rust,  and  it  is  well  to  rub  it  thoroughly  with  a  piece  of  chamois  before 
using.  Precautions  of  this  kind  go  far  to  prevent  abscesses  of  the 
skin.  The  advantages  claimed  for  this  method  are  the  freedom  of  the 
digestive  organs  from  irritation  and  the  rapidity  with  which  it  shows 
its  influence. 

Forster 1  relies  on  mercurial  inunction,  and  continues  its  use  until 
mercurial  stomatitis  is  developed.  He  keeps  patients  in  a  dark  room 
for  a  month,  and  in  bed  most  of  the  time.  He  uses  corrosive  sub- 
limate and  calomel,  but  thinks  relapses  are  liable  to  occur  after  their 
use.    The  artificial  leech  is  a  valuable  aid  to  the  mercurial  treatment. 

Iodide  of  potassium  is  used  in  choroiditis,  either  alone  or  in  con- 
junction with  mercury.  It  is  best  given  dissolved  in  water,  and  when 
taken  should  be  diluted  with  half  a  tumbler  of  water.  It  is  better 
taken  before  meals,  but  authorities  differ  on  this  point,  and  some  pre- 
fer to  administer  it  after  meals,  so  that  its  elimination  may  not  be  so 
rapid.  The  dose  varies  very  greatly.  One  can  begin  with  5  to  10 
grains  three  times  daily,  and  increase  rapidly  to  a  drachm  at  each 
dose.  Much  larger  doses  are  given  in  some  of  the  tertiary  forms  of 
syphilis.  The  iodide  is  also  given  as  enemata  in  doses  of  1  to  4 
drachms  daily. 

Hot-air  and  vapor  baths  by  their  action  on  the  skin  have  a  very 
favorable  influence  on  the  acute  plastic  and  exudative  forms  of  choroid- 
itis.  as  well  as  in  cases  which  have  passed  into  the  chronic  stage.  They 
M  '  to  aid  the  remedies  which  .are  given  internally.  In  the  form  of 
Turkish  or  Russian  baths  they  are  to  be  had  in  nearly  every  city. 
A  hot-air  bath  or  a  vapor  bath  can  be  extemporized  in  almost  any 
house. 

1  Graefe's  Arch.,  vol.  xi. 
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Pilocarpine  and  jaborandi  have  been  very  extensively  used,  and  the 
results  from  them  have  been  very  gratifying.  The  former  is  used 
hypodermically,  beginning  with  T^  grain  and  increasing  to  £  grain. 
Care  should  be  taken  in  its  administration,  as  it  occasionally  produces 
very  unpleasant  effects  on  the  heart.  It  does  not  always  produce  its 
specific  effects  on  the  skin,  but  it  seems  to  spend  its  force  on  the  sali- 
vary glands.  There  is  profuse  salivation  for  an  hour  or  more,  which 
then  subsides.  The  skin  in  these  cases  has  a  hot,  burning  feeling. 
Notwithstanding  the  inactivity  of  the  skin,  it  still  has  its  beneficial 
effects,  but  not  to  the  same  degree.  The  injection  should  be  given  to 
the  patient  in  bed.  Extra  blankets  should  be  thrown  over  him,  and 
sweating  encouraged  in  this  way.  After  the  effects  have  passed  off 
the  skin  must  be  rubbed  with  a  dry  towel  before  dressing.  This 
can  be  repeated  once  a  day  in  vigorous  persons  where  prompt  effects 
are  desired,  but  for  many  patients  once  in  two  or  three  days  will  be 
frequent  enough. 

Fluid  extract  of  jaborandi  is  given  in  doses  of  30  to  40  minims 
in  hot  tea.  The  same  precautions  should  be  observed  in  the  care 
of  the  patient  as  in  the  use  of  pilocarpine. 

Bloodletting  by  means  of  the  artificial  or  natural  leech  is  indicated 
in  the  early  stages  of  choroiditis.  From  four  to  six  leeches  should  be 
applied  at  once.  Half  the  number  of  leeches  used  should  be  placed 
close  to  the  inner  and  outer  angles  respectively.  The  artificial  leech 
(Heurteloup's)  should  be  applied  to  the  temples.  From  2  to  4  ounces 
of  blood  can  be  extracted.  (For  further  treatment  see  article  on  Syphilis 
in  Vol.  II.  of  this  System.) 

Sclerotico-choroiditis  Posterior ;  Myopic  Choroiditis ;  Malig- 
nant Myopia. — It  is  a  well-known  fact  appreciated  by  every  student 
of  the  eye  that  a  myopic  eye  is,  as  Donders  said  in  his  incomparable 
work  on  Refraction,  not  a  "sound  eye."  It  does  not  follow  that 
myopes  do  not  enjoy  good  vision,  and  that  they  may  not  live  a  long 
life  without  suffering  seriously  from  this  anomaly  of  refraction,  but  it 
does  mean  that  myopia  beyond  a  certain  degree  is  or  may  be  a  source 
of  serious  impairment  of  vision.  Just  where  the  danger-line  lies  de- 
pends on  many  conditions,  and  it  is  not  the  same  to  all  persons.  A 
person  with  a  moderate  degree  of  myopia  may  enjoy  excellent  vision 
and  may  not  suffer  any  inconvenience  beyond  the  wearing  of  glasses. 
His  eyes  may  be  well  adapted  for  close  work  and  accurately  adjusted 
by  lenses  for  distant  vision.  He  may  even  have  good  working  eyes 
whose  M.  is  5  D.  or  6  D.,  and  yet,  as  myopic  eyes  go,  he  may  get 
along  comfortably.  Still,  there  is  danger  here,  and  it  increases  as  the 
degree  of  myopia  is  higher.  In  eyes  myopic  to  any  degree  there  are 
evidences  of  intraocular  changes  which  are  visible  with  the  ophthal- 
moscope.   These  are  alterations  in  the  choroid  on  the  temporal  side 
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of  the  disk  known  as  posterior  staphyloma.  The  choroid  is  generally 
atrophied  in  the  form  of  a  crescent,  and  the  white  sclerotic  shows 
through.  This  atrophy  assumes  different  shapes  and  sizes  :  there  may 
be  narrow  or  broad  crescents;  there  may  be  a  broad  patch  of  the  widtli 
of  the  disk  extending  directly  outward  toward  the  macula;  or  the 
atrophy  may  extend  entirely  around  the  disk. 

In  addition,  there  are  other  alterations  in  the  choroid,  consisting  of 
patches  of  atrophy  more  or  less  extensive,  a  stippled  appearance  around 
the  macula,  or  a  general  atrophy  of  the  choroidal  pigment.  These 
changes  around  the  optic  nerve  and  in  the  choroid  are  due  to  a  yield- 
ing of  the  sclera,  so  that  the  antero-posterior  diameter  is  increased. 
The  thinning  of  the  sclera  is  very  marked  in  cases  of  high  degree  of 
myopia.  These  changes  in  the  choroid  and  sclera  are  so  gradual  that 
we  cannot  say  they  are  due  to  an  inflammatory  process  in  the  ordinary 
acceptation  of  the  term. 

The  causes  which  bring  them  about  are  numerous,  and  date  not  only 
from  childhood,  but  to  hereditary  influences.  The  generally-accepted 
opinion  is  that  the  majority  of  new-born  infants  are  hyperopia  As 
the  child  grows  and  begins  to  use  its  accommodation  for  near 
objects  various  factors  combine  to  develop  the  myopia :  overtaxing 
the  eyes,  faulty  position  of  the  body  at  school,  imperfect  illumination, 
and  hereditary  tendency. 

The  influence  of  heredity  is  shown  very  early,  and  is  one  which 
should  be  seriously  considered,  as  it  renders  possible  a  series  of  altera- 
tions in  the  eye  which  may  result  in  partial  or  even  total  loss  of  sight. 
At  first  the  child  holds  objects  closer  than  usual,  but  little  is  thought 
of  this  until  school-life  begins.  Then  it  is  discovered  that  the  charac- 
ters written  ou  the  blackboard  cannot  be  seen  distinctly.  An  examina- 
tion follows,  which  proves  that  there  exists  a  degree  of  myopia  which 
interferes  with  the  comfort  of  the  child.  If  examinations  are  made  at 
intervals,  it  will  be  discovered  that  the  myopia  has  slowly  increased, 
and  in  addition  there  is  a  muscular  asthenopia  which  is  very  annoying, 
and  which  leads  finally  to  divergence.  It  is  fortunate  for  the  child  if 
this  discovery  is  made  early,  so  that  the  necessary  regulations  for  the 
use  of  the  eyes  can  be  made  to  check  or  limit  as  much  as  possible  the 
advancement  of  the  myopia.  These  changes  take  place  not  only  in  the 
eves  of  a  child  who  inherits  myopia  from  one  or  both  of  the  parents, 
but  also  in  one  who  up  to  a  certain  period  has  had  emmetropic  eyes. 

During  school-  or  college-life,  or  where  the  young  man  or  woman  is 
engaged  in  occupations  which  are  trying  on  the  eyes,  vision  for  the  dis- 
tance Tails,  and  finally  a  permanent  myopia  is  established.  Fortunately, 
there  is  a  tendency  in  myopia,  whether  inherited  or  acquired, to  become 
stationary.  This  may  take  place  in  from  the  eighteenth  to  the  twenty- 
first  year,  but  is  known  to  be  much  later  in  exceptional  cases.    We  have 
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then  low  or  moderate  degrees  of  myopia  where  the  myopia  advances  to 
a  certain  degree  and  becomes  stationary.  Good  vision  is  still  preserved, 
and  with  proper  correcting  lenses  the  eyes  are  strong  enough  for  all 
ordinary  use  and  excellent  vision  for  distance  is  obtained.  En  moderate 
degrees  of  myopia,  where  there  is  no  disproportion  between  convergence 
and  the  accommodation,  the  eyes  are  particularly  well  adapted  for  close 
work.  This  comfortable  state  of  affairs  may  never  be  disturbed  by 
muscular  or  choroidal  complications. 

In  the  higher  degrees  there  comes  on  slowly-marked  disproportion 
between  convergence  and  accommodation.  Binocular  vision  becomes 
difficult  and  distressing  asthenopic  symptoms  supervene.  There  is  a 
tendency  to  divergence  which  increases,  and  finally  becomes  a  fixed 
condition.  Comfort  of  the  eyes  and  freedom  from  diplopia  are 
obtained  at  the  sacrifice  of  binocular  vision.  Then  follows  the 
amblyopia  of  the  diverging  eye,  which  increases  year  by  year. 

But  the  form  of  myopia  which  excites  our  anxiety  and  which 
produces  such  disastrous  effects  upon  vision  is  that  known  as  malig- 
nant myopia.  It  has  been  described  as  progressive  and  pernicious — 
words  which  vividly  express  its  character.  It  is  characterized  bv 
hyperemia  of  the  disk  and  an  involvement  of  the  choroid  in  the 
posterior  pole  of  the  eye.  The  choroid  around  the  nerve  on  the 
outer  side  is  atrophied,  and  a  white  scleral  crescent  or  ring  is  formed  • 
absorption  or  thinning  of  the  choroidal  pigment  follows ;  sometimes  a 
disseminate  choroiditis  is  directly  attributable  to  progressive  myopia. 
Then  there  are  exudations  and  haemorrhages  in  the  region  of  the 
macula  which  seriously  impair  vision.  The  choroid  as  far  forward 
as  the  ciliary  may  be  implicated,  so  that  the  nutrition  of  the  vitreous 
as  well  as  the  lens  is  impaired.  Ectasia  of  the  sclera  comes  on  slowly 
and  causes  a  strain  upon  the  choroid  and  retina,  and  finally  from  these 
mechanical  causes,  combined  with  alterations  in  the  vitreous,  we  have 
detachment  of  the  retina.  Other  factors,  such  as  the  visual  act  itself, 
the  stimulus  of  light  upon  the  retina,  the  compression  of  the  extrinsic 
muscles  (points  which  cannot  be  discussed  here),  aid  in  bringing  about 
the  disastrous  results  mentioned.  These  changes  do  not  always  come 
on  in  the  early  years  of  life.  Even  in  middle  life  and  beyond  the 
myopic  eye  after  years  of  quiescence  may  be  the  seat  of  inflamma- 
tions of  the  choroid  and  retina  which  will  terminate  in  serious  im- 
pairment of  vision. 

Myopia,  then,  proves  itself  to  be  something  more  than  an  error  of 
refraction.  It  is  indeed  an  ametropia,  but  it  is  one  associated  with 
complications  which  may  result  disastrously. 

Landolt  says  that  "the  choroiditis  which  accompanies  malignant 
myopia  communicates  itself  very  easily  to  the  sclerotic,  renders  it  less 
resistant,  and  thus  brings  about  the  ectasis  of  the  ocular  globe."  This 
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inflammation  may  be  directly  and  indirectly  the  cause  of  detachment 
of  the  retina  and'  liquefaction  of  the  vitreous,  as  well  as  other  altera- 
tions of  the  eye. 

The  catfees  of  malignant  myopia  are,  according  to  Landolt,  as  fol- 
lows: Ocular  work  at  short  distance;  bad  arrangement  of  desks,  tables, 
and  seats;  excessive  fineness  of  work;  insufficient  illumination ;  badly- 
ventilated  rooms;  and  stooping  position  of  the  head.  Together  with 
these  is  the  natural  physical  weakness  which  unfits  some  for  prolonged 
work. 

Prophylaxis  and  Therapy.— The  seeds  of  a  future  progressive 
myopia  are  often  sown  in  early  childhood.  Care  should  be  taken  with 
the  toys  that  are  given  to  little  children.  There  is  a  disposition  in 
them  to  bring  objects  close  to  the  eyes,  which  should  be  prevented  as 
much  as  possible.  Some  of  the  Kindergarten  work  is  certainly  trying 
to  the  eyes,  such  as  the  pricking  work  and  the  plaiting  of  narrow  strips 
of  bright-colored  papers.  Children  should  be  encouraged  to  indulge  in 
out-door  sports  where  the  eyes  will  be  free  from  strain.  The  seats  at 
school  should  be  carefully  constructed,  so  that  the  feet  will  not  be  sus- 
pended above  the  floor,  and  the  illumination  should  be  so  ample  that 
the  eyes  will  not  be  subjected  to  an  extra  effort  while  at  work. 

The  following  is  a  summary  of  the  views  expressed  by  Landolt : 
There  must  be  a  constitutional  treatment  which  will  tend  to  invigorate 
the  system  and  improve  and  keep  up  the  nutrition.  The  use  of  the 
eyes  must  be  regulated  even  from  infancy,  especially  where  there  is 
hereditary  tendency  to  myopia.  Games  should  be  encouraged  which 
require  walking  and  running  out  of  doors.  Chairs  and  desks  must 
be  properly  and  comfortably  arranged  in  accordance  with  the  require- 
ments of  the  child.  Work  at  home  or  in  school  must  not  be  too 
prolonged,  but  interrupted  occasionally.  There  must  be  a  good  illumi- 
nation, both  natural  and  artificial.  Books  should  be  selected  with  clear 
type.  The  ametropia  should  be  corrected,  so  as  to  give  the  eye  the  best 
visual  acuity  both  for  near  and  far. 

In  malignant  myopia  the  most  important  things  are  the  dark  room 
and  absolute  rest.  Under  the  soothing  influence  of  the  obscure  light 
the  hyperesthesia  of  the  retina  subsides  and  the  congested  condition  of 
the  choroid  is  lessened.  Heurteloup's  artificial  leech  should  be  applied 
to  the  temple  or  natural  leeches  may  be  used.  Pilocarpine  may  be 
given  internally  in  doses  to  suit  the  condition  of  the  patient.  Para- 
centesis of  the  anterior  chamber  in  extreme  cases  may  be  necessary. 
This  diminishes  the  intraocular  tension  and  relieves  the  pressure. 

But  with  all  these  adjuvants  the  chief  thing  is  rest.  It  may  be 
necessary  to  take  children  out  of  school  for  a  few  weeks  or  a  few 
months,  or  even  longer.  During  these  periods  they  should  be  out  of 
doors  as  much  as  possible,  and  should  abstain  from  all  use  of  the  eyes. 
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Examinations  should  be  made  from  time  to  time  and  careful  tests  of 
vision  recorded.    In  this  way  the  progress  of  the  case  can  be  watched. 

The  adjustment  of  lenses  for  myopia  should  be  done  with  the  greatest 
»arc.  Upon  this  will  depend  (lie  eomfort  of  the  patient,  a*nd  to  some 
extent  at  least  the  progress  of  (he  myopia.  Myopic  eves  which  are 
accurately  fitted  with  glasses  are  brought  as  nearly  as  possible  to  the 
.standard  of  the  emmetropic  eye.  This  naturally  favors  comfortable 
use  of  the  eyes  and  prevents  strain  upon  the  accommodation.  The 
accommodation  should  be  paralyzed  by  homatropine  or  atropine  and 
the  error  recorded,  and  great  care  should  be  taken  to  correct  any 
astigmatism  which  is  found.  The  question  of  ordering  glasses  will 
depend  on  the  degree  of  myopia.  In  low  degrees  where  vision  is 
fairly  good  for  distance  we  can  order  glasses  to  be  used  only  on  special 
occasions  where  sharp  vision  is  required,  as  for  looking  at  pictures  or 
landscapes  or  for  use  at  the  theatre,  church,  or  school.  There  is  good 
authority  for  correcting  the  myopia  fully,  and  instructing  the  patient  to 
wear  the  glasses  all  the  time.  In  this  way  he  has  the  best  vision  pos- 
sible for  distance,  and  by  holding  books  and  papers  at  the  proper  point 
can  see  equally  well  for  near.  His  eyes  are  then  as  nearly  as  possible  in 
the  condition  of  the  emmetrope,  and  this  correction  is  known  to  have  a 
favorable  influence  on  the  progress  of  myopia,  as  it  relieves  the  exces- 
sive convergence  which  is  required,  and  prevents  the  stooping  posture. 
Many  such  myopes  wear  the  same  lenses  until  they  have  reached  that 
time  of  life  when  presbyopia  develops.  Then  they  require  weaker 
lenses  for  reading  or  none  at  all. 

There  is  a  muscular  asthenopia  in  the  higher  grades  of  myopia  which 
leads  to  many  distressing  symptoms,  and  finally  to  a  positive  divergent 
strabismus.  The  weakness  of  the  interni  renders  convergence  during 
accommodation  very  difficult,  and  an  annoying  diplopia  is  the  result. 
In  order  to  get  rid  of  this,  one  eye  diverges,  and  in  time  its  image  is 
ignored.  Comfortable  use  of  the  eyes  is  acquired  at  a  sacrifice  which 
it  is  well  to  avoid  if  possible.  The  measures  to  which  we  can  resort  to 
prevent  this  sacrifice  are  the  adjustment  of  glasses  above  referred  to,  the 
combination  of  prisms  with  the  lenses  to  aid  the  weak  muscles,  and, 
when  milder  means  fail,  tenotomy  of  the  sponger  muscles.  The 
surgical  treatment  of  muscular  asthenopia  is  a  question  which  requires 
our  best  skill  and  judgment.  The  condition  of  the  eyes,  the  relative 
strength  of  the  opposing  muscles,  and  the  degree  of  lateral  deviation 
should  be  carefully  studied  before  surgical  interference  is  resorted  to. 
Whether  we  shall  tenotomize  the  stronger  or  advance  the  weaker 
muscle  are  questions  for  mature  deliberation. 

All  of  these  questions  concerning  myopia  involve  much  more  than 
the  study  of  an  error  of  refraction  only.  The  integrity  of  the  two 
tunics  so  essential  to  vision  is  at  stake,  and  our  advice  should  be  given 
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with  reference  to  the  present  as  well  as  the  possible  remote  conditions 
which  may  arise. 

It  is  very  certain  that  spectacle-venders,  and  often  opticians,  do 
much  harm  by  prescribing  concave  glasses  for  young  persons.  This 
they  should  never  be  allowed  to  do.  Every  oculist  has  seen  cases 
where  much  harm  has  been  done  in  this  way,  to  say  nothing  of  the 
harm  they  do  by  prescribing  for  all  other  anomalies  of  young  persons. 
Spasm  of  the  ciliary  in  a  hyperope  is  mistaken  for  myopia,  and  he  is 
given  a  pair  of  concave  lenses,  which  only  increase  his  hyperopia  with- 
out relieving  his  asthenopia. 

Fortunately,  there  are  many  things  in  favor  of  the  myope  of  the 
present  day.  Among  them  is  the  knowledge  of  and  interest  in 
anomalies  of  refraction  possessed  by  all  intelligent  physicians,  and 
then  there  is  the  general  intelligence  on  the  part  of  the  teachers  of  our 
public  and  private  schools.  They  more  frequently  detect  the  ocular 
anomalies  than  do  the  parents,  and  when  it  is  discovered  that  the 
scholar  cannot  see  the  blackboard  distinctly,  or  when  lie  holds  the  book 
too  near  his  eyes,  he  is  promptly  requested  to  have  the  defect  remedied. 
Parents  notice  these  defects  more  than  formerly,  and  they  generally 
are  very  willing  to  second  the  teacher's  endeavors  to  correct  the  ocular 
defect.  Our  school-houses  are  better  constructed  now,  and  the  light 
better  arranged,  than  even  ten  or  fifteen  years  ago.  Architects  under- 
stand the  necessities  of  the  case  and  build  the  walls  and  locate  the  win- 
dows so  that  the  best  light  is  obtained.  The  seats  which  the  scholars 
occupy  are  also  more  comfortable,  and  relieve  the  strain  upon  the  back 
and  prevent  the  stooping  posture  which  does  so  much  to  produce  con- 
gestion of  the  choroid. 

Malarial  Choroiditis. — It  is  a  well-established  fact  that  malaria 
exerts  a  deleterious  influence  on  the  eye  and  causes  affections  of  the 
ocular  muscles,  the  cornea,  external  and  internal  tunics.  Malarial 
choroiditis  presents  peculiar  characteristics,  and  its  right  to  be  called  a 
separate  disease  is  quite  well  established. 

Effusions  into  the  vitreous  of  undoubted  malarial  origin  have  been 
frequently  observed.  Dr.  Seely  at  the  eighteenth  (1882)  and  twentv- 
first  (1885)  meetings  of  the  American  Ophthalmic  Society  reported  cases 
of  effusions  into  the  vitreous  which  were  of  malarial  origin.  There 
was  sudden  and  total  loss  of  vision.  The  vitreous  was  opaque,  and 
there  was  no  red  reflex  except  around  the  extreme  periphery.  Sulzer 
reports  observations  made  in  Java  on  soldiers1  showing  numerous 
ocular  affections  due  to  malarial  cachexia.  He  notes  diffuse  infiltra- 
tions of  the  vitreous,  chronic  optic  neuritis,  and  numerous  small  periph- 
eral haemorrhages  into  the  retina. 

De  Schweinitz2  cites  several  eases  and  reviews  the  literature  upon 
1  Zeh.  klin.  Monat.  f.  Augenheil.,  vol.  xxviii.  3  Med.  News,  Jan.  7,  1890. 
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the  subject,  showing  how  almost  every  part  of  the  eve  may  be  influenced 
by  malaria — the  cornea,  retina,  choroid,  and  optic  nerve. 

We  must  rely  on  quinine  in  treating  these  cases.  It  should  be 
given  in  liberal  doses  until  cinchonism  has  been  produced.  From  10 
to  20  grains  per  day  can  be  safely  given  until  the  effects  of  the  drug 
are  manifest.  At  the  same  time  the  patient  should  be  kept  in  a  dark 
room,  but  he  may  be  allowed  to  take  exercise  in  the  evening.  The 
eyes  should  be  protected  from  natural  and  artificial  light  by  tinted 
shades.  Arsenic  may  be  given  in  the  form  of  Fowler's  solution  or 
pills  of  arsenious  acid,  the  former  in  doses  of  3  to  5  drops,  and  the 
latter  in  doses  of  -fa  grain,  three  times  a  day.  Arsenic  will  some- 
times accomplish  more  than  quinine  in  malarial  troubles,  and  it  is 
a  good  plan  to  give  it  after  a  course  of  quinine  has  been  adminis- 
tered. Hot  baths  every  clay  or  two  are  recommended,  or  a  hot  pack 
or  a  Turkish  bath  occasionally.  Change  of  climate  sometimes  has 
an  excellent  influence. 

Metastatic  Choroiditis. — Metastatic  choroiditis  is  a  septic  inflam- 
mation which  follows  in  the  wake  of  puerperal  fever,  pyaemia,  typhoid 
and  scarlet  fever,  and  other  prostrating  diseases.  It  comes  on  when 
the  patient  is  very  much  reduced,  and  its  presence  may  not  be  noticed 
in  its  early  stages  on  this  account.  It  is  generally  characterized  by  a 
yellowish  or  whitish  reflex  from  the  fundus,  by  a  discoloration  of  the 
iris,  and  sometimes  by  hypopyon.  The  tension  is  often  below  normal, 
and  there  is  tenderness  to  pressure.  But  it  may  assume  a  more  violent 
type. 

Wangemann  1  describes  a  case  of  bilateral  metastatic  ophthalmia 
which  was  characterized  by  the  very  highest  degree  of  chemosis.  It 
was  of  septic-embolic  origin.  Hirschberg  reports  a  case  which  was 
quickly  complicated  by  a  ring  abscess  of  the  cornea.  The  writer 
recalls  a  case  of  metastatic  choroiditis  with  marked  chemosis  and 
violent  pain  in  a  man  aged  about  forty  years  who  was  suffering 
from  typhoid  fever.  The  symptoms  were  so  urgent  that  it  was 
necessary  to  incise  the  cornea  and  evacuate  the  pus. 

In  many  cases,  particularly  in  children,  the  manifestations  are.  not 
so  severe.  There  is  not  infrequently  seen  a  peculiar  reflex  from  the 
fundus  which  resembles  glioma  of  the  retina,  but  subsequent  alterations 
in  the  eye  will  aid  in  differentiating  between  the  two. 

The  inflammation  is  of  embolic  origin,  as  has  been  demonstrated  by 
microscopic  sections  of  the  vessels.  As  it  comes  on  while  the  patient 
is  very  much  prostrated,  its  first  development  may  be  overlooked,  but 
as  it  often  advances  rapidly  it  soon  shows  unmistakable  evidence  of  its 
presence.  It  usually  terminates  in  shrinking  of  the  globe  and  total 
loss  of  vision. 

1  Graefe's  Arch.,  vol.  xxxiii. 
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The  inflammation  may  subside  and  leave  the  eye  quiel  and  com- 
fortable, although  entirely  blind.  Where  a  chronic  choroiditis  associ- 
ated with  tenderness  in  the  ciliary  region  sets  in,  the  eye  may  become 
so  annoying  as  to  require  enucleation.  If  the  fellow-eye  suffers  from 
sympathetic  irritation,  the  removal  of  the  offending  organ  is  advisable. 
In  the  early  stages  atropine  is  useful,  especially  where  the  iris  is  dis- 
colored. Cocaine  can  be  used  where  its  temporary  anaesthetic  effects 
are  required.  Warm  fomentations  may  also  be  required.  As  the 
patient's  condition  is  often  critical,  constitutional  treatment  to  restore 
the  health  is  of  the  first  importance,  and  stimulants  with  tonics  should 
be  liberally  given. 

Tubercles  op  the  Choroid. 

Tubercles  of  the  choroid  are  seen  as  small  round  whitish  or  yellow- 
ish-white spots,  generally  located  around  the  optic  nerve.  They  are 
sometimes  aggregated,  and  again  several  deposits  may  be  seen  con- 
siderably separated  from  each  other.  The  spots  are  surrounded  by  a 
narrow  halo  of  red  different  from  the  surrounding  choroid,  which  is 
generally  normal  in  appearance.  The  number  of  the  spots  is  usually 
from  three  to  six,  but  there  may  be  as  many  as  fifty-two  (Cohnheim). 
They  vary  in  size  from  ^  to  2.5  mm.  (Gowers)  in  diameter.  There  is 
in  pronounced  cases  an  elevation  of  the  tubercular  spot  which  is  evi- 
dent with  the  ophthalmoscope,  and  in  rare  cases  there  is  a  well-defined 
tumor.  Brailey  removed  the  eye  of  a  child  two  yeai's  ago  in  which 
there  was  a  tumor  as  large  as  a  pea  located  near  the  papilla  which 
proved  to  be  tubercular.  As  these  tubercular  deposits  gradually 
increase  in  size  and  absorb  or  press  aside  the  choroidal  stroma,  they 
are  not  surrounded  by  pigment-rings  as  in  choroiditis.  They  can  be 
distinguished  from  sarcoma  by  the  difference  in  the  elevation  of  the 
choroidal  tubercle,  as  well  as  by  the  general  appearance  of  the  fundus. 
From  metastatic  choroiditis  they  may  be  differentiated  by  the  absence 
of  foci  of  septic  influences,  and  also  by  the  limited  area  of  the  choroid 
which  is  involved. 

Optic  neuritis  is  generally  absent,  but  to  this  there  are  exceptions. 
Tubercles  of  the  choroid  occur  most  frequently  in  children  from 
two  to  ten  or  twelve  years  of  age,  lint  they  are  occasionally  seen  in 
adults.  Riessmann 1  gives  in  minute  detail  a  case  of  tuberculosis  of 
the  choroid  in  a  woman  of  forty-nine.  The  tuberculous  mass  caused 
a  rupture  of  the  sclera.  Characteristic  miliary  tubercles  were  found 
within  the  eye.  S.  M.  Burnett2  reports  a  case  of  an  unusually  large 
tubercular  tumor  of  the  choroid  in  a  mulatto  girl  of  thirteen.  The 
bacillus  tuberculosis  is  not  always  found  in  the  choroidal  deposits. 

1  GraefJa  Archiv  f.  Oph.,  vol.  xxx.  3,  p.  251.  2  Arckiv.  of  Oph.,  vol.  xii. 
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Lawford1  reports  examinations  of  4  cases  of  tubercle  of  the  choroid,  in 
3  of  which  he  found  the  tubercular  bacilli. 

Tubercles  of  the  choroid  present  histologically  the  same  structure 
that  tubercles  do  in  other  parts  of  the  body.  As  this  manifestation  of 
tuberculosis  is  almost  without  exception  secondary  and  not  primary,  it 
may  occasionally  happen  that  the  ophthalmoscope  may  aid  in  confirm- 
ing a  diagnosis  of  tuberculosis  in  other  parts  of  the  body.  The  oph- 
thalmoscope docs  not  always  reveal  all  the  tubercular  deposits  that  arc 
present.  Some  may  be  so  far  forward  as  to  be  practically  out  of  view. 
The  growth  of  these  masses  may  be  in  different  stages  of  development, 
and  while  some  are  visible  others  are  not.  Microscopic  examinations 
of  the  eye  have  often  revealed  them,  although  they  were  not  seen  or 
even  suspected  during  life.  This  may  very  easily  occur,  as  they  would 
not  impair  vision  unless  located  in  or  near  the  yellow  spot,  and  it  is 
probable  that  they  occur  more  frequently  than  is  generally  suspected. 

Therapy  must  be  directed  to  the  general  condition,  but  as  these 
cases  are  with  few  exceptions  fatal,  it  is  of  little  avail.  When  the 
tubercular  mass  perforates  the  choroid  or  threatens  to  do  so,  enucle- 
ation should  be  performed. 

Rupture  op  the  Choroid. 

Ruptures  of  the  choroid  result  from  foreign  bodies  of  various  kinds 
striking  the  eye.  The  posterior  portion  of  the  choroid  usually  suffers. 
They  are  generally  crescentic  in  shape,  with  the  concavity  toward  the 
optic  disk.  The  injury  is  followed  by  choroidal  haemorrhages  which  at 
first  conceal  the  rupture.  When  the  rupture  is  in  or  near  the  macula 
there  is  liable  to  be  annoying  metamorphopsia  or  great  impairment  of 
vision.  Where  there  is  extensive  choroidal  haemorrhage  there  is  likely 
to  be  an  absorption  of  the  choroidal  pigment  and  atrophy  of  the  cho- 
roid. These  injuries  are  followed  not  infrequently  by  atrophy  of  the 
optic  nerve. 

Treatment  consists  in  rest,  atropine,  and  cold  compresses  in  the  first 
stage.  The  patient  should  be  confined  to  his  room  for  a  few  days. 
After  the  blood  has  absorbed  he  may  be  allowed  to  go  about  as  usual, 
but  tinted  glasses  should  be  worn  and  rest  of  the  eyes  from  all  work 
should  be  insisted  upon.  During  the  stage  of  cicatrization  the  eye 
should  be  as  free  from  irritation  as  possible.  Vision  should  be  tested 
from  time  to  time,  but  ophthalmoscopic  examinations  should  be  made 
as  quickly  as  possible,  and  not  too  frequently.  Any  ametropia  of  the 
sound  eye  should  be  accurately  corrected,  and  a  lens  adjusted  to  the 
injured  eye  if  it  has  retained  useful  vision. 

1  Ophthalmic  Review,  vol.  iv.  p.  343. 
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Tumors  of  the  Choroid. 

Tumors  of  the  choroid  are  fortunately  rare  when  compared  with  the 
total  number  of  cases  of  eye  disease.  They  may  originate  from  almost 
any  point  of  the  choroid,  but  are  located  most  frequently  in  the  poste- 
rior portion.  When  they  are  so  located  that  they  do  not  interfere  with 
central  vision  they  may  grow  to  considerable  size  before  they  attract 
the  attention  of  the  patient.  When,  however,  they  are  situated  at  or 
near  the  macula  lutea,  they  are  likely  to  be  detected  before  they  have 
attained  much  size.  As  a  rule,  they  are  painless  until  their  size  begins 
to  increase  the  intraocular  tension.  At  this  stage  they  are  the  source 
of  great  pain  and  suffering,  which  continue  until  the  sclera  yields  and 
the  tension  is  diminished  or  until  the  eye  is  enucleated.  Their  develop- 
ment is  more  or  less  rapid  in  different  cases.  The  growth  seems  to  be 
steady,  and  at  times  even  rapid.  They  are  readily  recognized  with 
the  ophthalmoscope  when  the  media  are  clear.  Ordinarily  they  pre- 
sent a  rounded  outline  and  a  dark  color.  As  the  retina  is  pushed  for- 
ward in  front  of  the  mass,  it  shows  a  smooth  surface  which  is  quite 
different  from  the  undulatory  surface  of  a  detached  retina.  Occasion- 
ally the  earlier  stages  are  associated  with  choroidal  haemorrhages  into 
the  vitreous,  which  obscure  the  growth  and  are  apt  to  mislead  the 
observer  from  the  correct  diagnosis.  As  the  tumor  develops,  however, 
this  point  is  usually  cleared  up.  Where  either  the  lens  or  the  cornea 
is  opaque  or  where  the  globe  is  shrunken,  the  diagnosis  is  surrounded 
with  many  difficulties.  The  increased  intraocular  tension,  the  charac- 
ter of  the  pain,  and  perhaps  an  ectasia  of  the  sclera  due  to  the  pressure 
of  the  tumor  will  aid  in  the  diagnosis. 

Knapp  divides  the  course  of  choroidal  sarcoma  into  four  stages  : 
viz.  first,  commencement  without  symptoms ;  second,  inflammatory  and 
glaucomatous  symptoms ;  third,  extension  to  the  surrounding  struc- 
tures; fourth,  metastasis  to  remote  organs. 

Sarcomatous  tumors  of  the  choroid  are  generally  pigmented,  but  a 
small  proportion  are  unpigmented.  The  latter  are  designated  as  leuco- 
sarcoma,  and  occur  in  persons  in  whom  the  choroid  is  not  rich  in  pig- 
ment. 

It  seems  probable  that  injuries  of  the  eye  may  have  a  remote  in- 
fluence in  causing  tumors  of  the  choroid.  There  is  not  much  tend- 
ency in  these  growths  to  recur  in  the  orbit  when  the  globe  has  been 
removed  before  the  tumor  has  perforated  its  walls.  If,  however,  the 
extraocular  contents  of  the  orbit  have  already  been  invaded,  there  is 
likely  to  be  new  development  after  the  enucleation. 

Metastasis.— There  is  a  probability  that  sooner  or  later  there  will 
be  a  metastasis  of  the  sarcoma  to  some  of  the  internal  organs,  and  pref- 
erably to  the  liver.     This  may  occur  within  a  vear,  or  it  may  be 


1054        DISEASES  OF  THE  OPTIC  NERVE,  RETINA,  ETC. 


delayed  four  or  five  years,  or  even  longer.  There  is  then  a  general 
breaking  down  of  the  health,  a  rapid  loss  of  flesh,  and  impaired  nu- 
trition. Doubtless  many  limes  sarcoma  of  the  choroid  and  liver  are 
present  at  the  same  time,  as  is  evidenced  b\  the  early  death  of  the 
patient  after  the  discovery  of  the  disease  in  the  choroid.  Is  it  improb- 
able that  the  development  in  the  choroid  is  secondary  and  not  primary? 
If  more  frequent  post-mortem  examinations  were  allowed  much  light 
could  be  thrown  on  this  point.  There  is  also  metastasis  of  carcinoma, 
and  rarely  of  sarcoma,  from  the  internal  organs  to  the  choroid.  Such 
cases  are  not  yet  very  numerous,  but  they  prove  conclusively  that 
carcinoma  as  well  as  sarcoma  of  the  choroid  may  be  preceded  by  the 
same  disease  in  other  parts  of  the  body. 

The  excision  of  the  globe  as  soon  as  the  diagnosis  has  been  made  is 
the  only  treatment  which  can  be  recommended.  Even  this  is  only  pal- 
liative, and  will  not  prevent  the  development  of  a  similar  morbid 
growth  in  the  internal  organs.  It  will,  however,  save  the  patient 
from  much  pain  and  suffering,  and  if  done  early  prevent  the  orbital 
contents  from  becoming  invaded.  When  the  operation  is  done  the 
optic  nerve  should  be  cut  off  as  close  to  the  apex  of  the  orbit  as 
possible.  If  the  globe  has  been  perforated  by  the  tumor,  it  is  advisa- 
ble to  remove  the  entire  contents  of  the  orbit  down  to  the  bone.  This 
should  be  done  as  thoroughly  as  possible,  and  if  the  lids  have  been 
attacked  by  the  growth  they  should  be  sacrified  also.  At  the  same 
time  the  general  health  should  be  maintained  by  nourishing  food,  free- 
dom from  care  and  responsibility,  and  sufficient  exercise. 

As  sarcomata  of  the  choroid  are  known  to  appear  at  a  later  period 
in  the  liver,  the  condition  of  this  organ  should  be  watched  to  see  that 
its  functions  are  properly  performed.  Any  localized  tenderness  or 
enlargement  should  excite  suspicion.  It  seems  quite  probable  to  the 
writer,  from  the  observations  of  several  cases  of  melano-sarcoma  of 
the  choroid  in  which  no  post-mortem  examination  was  made,  that 
from  the  general  symptoms  there  were  evidences  of  malignant  de- 
velopment in  the  internal  organs  which  antedated  the  choroidal 
disease. 

Ossification  of  the  Choroid. 

This  takes  place  in  eyes  that  have  long  been  blind  and  shrunken 
either  from  some  suppurative  process  or  from  trauma.  The  develop- 
ment of  bone  does  not  usually  occur  until  the  eye  has  been  blind  for 
several  years.  It  assumes  different  forms  in  different  cases.  Some- 
times there  are  only  a  few  spiculse  in  the  posterior  portion  of  the  eye. 
Again,  there  is  a  thin  plate  like  a  scale  or  there  may  be  a  complete  cup 
or  shell.  This  shell  may  extend  as  far  forward  as  the  ciliary  processes. 
These  formations  are  true  bone,  and  are  similar  to  those  which  take 
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place  from  periosteum.  They  are  met  with  in  various  stages  of  devel- 
opment. They  form  in  the  plastic  material  which  is  thrown  out  from 
the  capillary  layer  of  the  choroid  in  eyes  which  have  suffered  from 
irido-choroiditis,  and  they  may  be  present  for  many  years  without 
giving  any  annoyance.  In  many,  however,  they  cause  severe  pain  at 
times  and  produce  some  irritation  of  the  fellow-eye.  This  is  liable 
to  be  brought  about  by  a  slight  blow  or  an  injury  in  the  wearing 
of  an  artificial  eye. 

The  diagnosis  is  easy,  as  the  ossified  choroid  can  frequently  be  felt 

through  the  sclera. 

When  the  stump  becomes  tender  and  painful  it  is  better  to  resort  to 
enucleation  at  once.  Delay  only  renders  the  patient  liable  to  recurrent 
attacks  of  inflammation. 


DISEASES  OF  THE  VITREOUS  (HYALITIS). 

From  a  visual  standpoint  the  transparency  of  the  vitreous  is  of  the 
greatest  importance.  Effusions,  exudations,  and  haemorrhages  into  it 
interfere  very  materially  with  distinct  vision.  The  anatomical  relation- 
ship between  the  vitreous  and  the  membranes  which  surround  it,  the 
retina,  choroid,  and  ciliary,  make  it  the  natural  recipient  of  the  inflam- 
matory products  of  the  membranes.  These  products  may  be  septic, 
and  excite  a  purulent  inflammation  which  leads  to  total  destruction 
of  the  eye.  More  frequently  they  are  not  septic  in  character,  but 
consist  of  exudations,  haemorrhages,  and  serous  effusions.  Many  of 
the  products  are  capable  of  being  absorbed,  leaving  the  vitreous  prac- 
tically clear  again. 

Muscce  Volitantes  are  frequently  seen  in  eyes  which  are  otherwise 
healthy.  They  consist  of  alterations  in  the  cell-elements  of  the  retina 
which  have  consistency  enough  to  cast  a  shadow  upon  the  retina,  but 
which  are  not  visible  to  the  eye  of  the  observer.  Sometimes  they  are 
transient  and  pass  off  with  or  without  treatment,  and  again  they  remain 
for  years.  They  cause  great  alarm  until  the  person  is  assured  of  their 
harmlessness.  Muscse  volitantes  are  frequently  seen  in  ametropes  when 
the  error  of  refraction  is  either  hyperopic  or  myopic. 

Haemorrhages  into  the  vitreous  can  sometimes  be  recognized  by  their 
color  as  well  as  by  the  red  impression  which  is  given  to  the  retina  of  the 
patient.  They  may  be  recurrent  in  their  character,  fresh  haemorrhages 
taking  the  place  of  those  which  have  been  partially  absorbed.  They 
may  come  from  the  retina,  choroid,  or  ciliary,  but  probably  more  fre- 
quently from  the  latter.  Large  coagula  are  seen  as  dark  masses  which 
move  very  slightly.    They  naturally  gravitate  to  the  bottom,  as  do  the 
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smaller  and  lighter  ones,  and  then  glimpses  of  the  upper  field  can  be  had 
wuh  the  ophthalmoscope.  Traumatic  hemorrhages  arc  more  likely  to 
be  entirely  absorbed,  other  things  being  equal,  than  those  which  are  the 
result  of  diseases  of  the  internal  tunics. 

Not  infrequently  membranous  opacities  of  the  vitreous  are  seen. 
They  are  the  product  of  irido-choroiditis,  and  are  at  times  stretched 
from  one  point  to  another  like  broad  hands,  and  present  an  opaque  and 
solid  appearance.  They  are  generally  associated  with  other  opacities 
of  the  vitreous. 

Malarial  Affections  are  frequently  accompanied  by  changes  in  the 
transparency  of  the  vitreous.  Effusions  into  this  body  due  to  malarial 
poisoning  are  sometimes  very  extensive  and  present  the  appearance  of 
a  solid  opaque  mass.  The  prognosis  is  usually  favorable,  and  many 
cases  are  on  record  where  they  have  disappeared  without  leaving  a 
trace. 

Syphilitic  Diseases  very  frequently  give  rise  to  opacity  of  the 
vitreous.  This  may  assume  the  form  of  fine  dust  which  rises  in  clouds 
when  the  eye  is  rotated  or  in  the  form  of  shreds  and  filiform  bodies. 
The  opacity  changes  in  appearance  very  quickly.  At  times  it  is 
absorbed  with  great  rapidity,  but  this  is  only  followed  by  a  fresh 
opacity.  Thus  exudation  and  absorption  may  be  repeated  a  number 
of  times  in  a  given  case.  Syphilitic  inflammations  of  the  iris  and 
ciliary  are  very  commonly  associated  with  diffuse  opacities  of  the 
vitreous.  They  may  be  so  dense  as  to  interfere  with  the  inspection 
of  the  vitreous. 

Purulent  Inflammation  of  the  vitreous  (panophthalmitis)  is  generally 
due  to  trauma  of  some  kind,  an  incised  or  punctured  wound  or  a  pene- 
trating foreign  body.  It  may  also  be  due  to  metastasis,  and  occurs  in 
puerperal  fever,  typhoid  fever,  and  meningitis.  The  fundus  oculi  in 
such  a  case  will  present  a  whitish  or  yellowish  appearance  which 
resembles  the  early  stages  of  glioma.  In  either  case  the  prognosis 
is  most  unfavorable,  as  the  globe  may  rupture  in  consequence  of  the 
accumulation  of  pus  or  it  may  be  followed  by  a  shrinking  of  the 
globe. 

Menstrual  Disorders  are  occasionally  accompanied  by  haemorrhage 
into  the  vitreous  and  exudations  which  give  rise  to  diffuse  opacities. 
The  former  may  occur  before  or  during  the  menstrual  period  and  then 
disappear.  The  latter  are  more  persistent,  and  may  continue  for  months, 
and  only  be  relieved  when  the  uterine  disease  is  cured.  Permanent 
impairment  of  vision  may  also  remain  due  to  the  choroidal  origin  of 
the  vitreous  opacities. 

Haemorrhages  into  the  vitreous  should  be  treated  by  rest  and  con- 
finement in  a  darkened  room.  Local  abstraction  of  blood  either  by 
the  natural  or  artificial  leech  will  often  give  excellent  results.  Small 
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closes  of  calomel  grain)  or  podophyllin  (|  grain)  should  be  admin- 
istered once  a  day.  Pilocarpine  hypoderinically,  fa  to  \  grain,  or 
fluid  extract  of  jaborandi,  25  to  40  drops  internally,  is  used  with 
beneficial  results.  When  the  effusions  are  due  to  malarial  poisoning 
Liberal  doses  of  quinine,  5  grains  three  limes  daily,  should  be  admin- 
istered. Here  also  rest  in  a  darkened  room  is  an  important  part  of 
the  treatment,  as  is  also  the  regulation  of  the  diet.  Food  in  sufficient 
quantity  should  be  taken,  but  meats  and  highly-seasoned  articles  of 
diet  should  be  indulged  in  sparingly.  Hot  baths  every  day  or  two,  or 
an  occasional  Turkish  bath,  should  be  taken.  These  should  be  followed 
bv  tonic  doses  of  arsenic  and  strychnine.  "When  the  alterations  in  the 
vitreous  are  of  specific  origin  an  anti  syphilitic  course  of  treatment  should 
be  commenced  and  carried  out  persistently.  Reference  has  already  been 
made  to  the  treatment  of  Choroiditis.  Mercury  in  its  various  forms  and 
iodide  of  potassium  should  be  administered — the  bichloride  of  mer- 
cury (grain  fa),  the  protoiodide  (grain  £),  or  the  biniodide  (grain  fa). 
Mercury  by  inunction,  either  in  the  form  of  the  officinal  unguentuni 
bydrargyri  or  the  oleate,  is  very  valuable  in  many  cases :  1  or  2 
drachms  per  day  should  be  thoroughly  rubbed  into  the  skin.  Iodide 
of  potassium  in  doses  of  5  to  20  grains  three  times  a  day,  well  diluted 
in  water,  is  given  with  the  best  effects.  In  the  purulent  or  metastatic 
form  there  is  not  much  to  be  accomplished  by  medicinal  treatment. 
If  the  eye  becomes  painful,  puncture  of  the  ball  to  relieve  the  intra- 
ocular tension  will  have  to  be  resorted  to,  but  frequently  enucleation 
is  necessary. 

Vitreous  opacities  dependent  on  some  menstrual  disorder  or  uterine 
disease  can  best  be  relieved  by  a  course  of  treatment  calculated  to  re- 
store the  uterine  functions.  Surgical  interference  is  sometimes  neces- 
sary in  these  cases. 

The  use  of  the  faradic  as  well  as  the  constant-current  battery  has 
produced  some  excellent  results  in  promoting  absorption  of  vitreous 
opacities.  A  number  of  writers  have  made  favorable  reports  of  cases 
treated  by  these  means.  The  battery  is  generally  used  in  conjunction 
with  some  internal  constitutional  treatment,  so  that  its  effects  alone 
are  not  so  well  known.  The  writer  has  used  the  constant  current  in 
these  cases,  and  lias  found  that  the  absorption  has  been  increased. 
From  six  to  twelve  cells  of  a  Barrett's  silver-chloride  battery  were 
used:  one  sponge  was  placed  below  the  mastoid  and  the  other  over 
the  closed  eyelids. 

Dr.  Bull  treats  membranous  opacities  of  the  vitreous  by  incising 
them  with  a  needle  or  slender  knife.  He  reports  17  operations  on  15 
patients  with  favorable  results  in  14  cases.  The  eye  is  first  cocainized, 
and  the  incision  made  just  in  front  of  the  equator  and  below  the  inser- 
tion of  the  external  rectus. 
Vol.  III.— 67 
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Parasites  in  the  Vitreous. 

Cysticercus  in  the  eye  is  rarely  seen  in  this  country,  but  occurs 
most  frequently  in  Northern  Germany,  where  uncooked  pork  is  freely 
eaten.  Von  Graefe  saw  it  once  in  1000  cases,  and  Hirschberg  once  in 
500  cases.  It  may  occur  in  the  anterior  chamber  or  under  the  con- 
junctiva, but  it  develops  most  frequently  in  the  posterior  chamber 
between  the  choroid  and  retina.  It  is  recognized  most  frequently 
after  it  has  perforated  the  retina.  When  the  vitreous  around  it  is 
clear,  it  can  be  seen  with  the  opthalmoscope,  and  in  some  cases  the 
motions  of  its  head  and  neck  can  be  detected.  It  presents  a  rounded 
outline,  is  fixed  in  its  position,  and  its  growth  can  be  noted  from  time 
to  time.  Haab  describes  one  floating  in  the  vitreous  as  a  "  blue  ves- 
icle with  shining  margins."  Finally,  it  leads  to  turbidity  of  the 
vitreous,  irido-choroiditis,  and  destruction  of  the  eye. 

The  only  treatment  is  surgical.  An  incision  through  the  sclera  is 
made  as  nearly  as  possible  over  the  seat  of  the  parasite.  When  it  is 
still  subretinal  it  may  be  easily  removed,  as  it  will,  in  favorable  cases, 
present  itself  in  the  wound.  Where  it  is  in  the  vitreous,  it  will  have 
to  be  seized  with  forceps  and  drawn  out.  The  eye  is  treated  with  com- 
press bandages,  cold  applications,  and  rest. 

The  prognosis  is  good  in  a  large  proportion  of  cases.  In  a  few 
excellent  vision  is  preserved,  in  many  useful  vision,  and  in  others  the 
globe  saved  from  enucleation. 

Cholesterin  in  the  Vitreous  (Synchysis  Scintilans). 

Clouds  of  bright  shining  particles  in  the  vitreous  are  sometimes 
seen  which  present  a  beautiful  and  interesting  picture.  As  the  eye 
moves  from  side  to  side  these  crystals  look  like  showers  of  bright 
shining  gold  or  silver  scales  which  move  with  the  eye.  They  may 
be  deep  in  the  vitreous  or  diffused  throughout  its  substance.  In  some 
cases  they  are  small  and  dust-like,  and  in  others  they  are  larger  and 
less  numerous.  The  vitreous  is  liquefied  to  a  certain  extent  in  these 
cases,  and  they  occur  more  frequently  in  persons  beyond  middle  life. 
They  are  not  amenable  to  treatment. 

Vascularization  op  the  Vitreous. 

It  seems  probable  from  examinations  of  the  vitreous  of  enucleated 
eyes  that  new  blood-vessels  not  infrequently  form  in  it  as  a  result  of 
disease  of  the  choroid  and  retina.  Owing  to  alterations  in  the  cornea 
or  lens,  or  in  the  vitreous  itself,  these  are  not  visible,  but  are  discovered 
through  the  microscopic  examination  of  the  eye.  It  happens,  however, 
occasionally  that  newly-formed  blood-vessels  are  visible  in  the  vitreous. 
Cases  have  been  reported  by  V.  Jaeger,1  Mouthner,2  Hirschberg,3  and 

1  Atlas.  a  Lehrbuch  der  Ophthalmoscope.  8  CentraiblaM,  Feb.,  1881. 
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Schweiger.1  Chornley  and  Fox  report  three  cases  which  were  under 
their  observation.  Some  of  these  cases  improved  under  mercurial 
treatment,  and  others  were  not  influenced  by  it. 

In  retinitis  proliferans  new  vessels  are  formed  in  the  vitreous. 
They  are  seen  around  the  papilla  and  along  the  course  of  the  larger 
vessels,  and  form  a  dense  flat  meshwork. 


AMBLYOPIA  AND  AMAUROSIS. 

Amblyopia  is  a  term  applied  to  that  condition  of  the  eye  in  which, 
while  there  may  be  some  vision,  yet  the  ophthalmoscopic  findings  are 
not  sufficient  to  account  for  the  defect,  The  fundus  oculi  may  present 
a  perfectly  normal  appearance,  or  the  changes  may  be  so  slight  as  not 
to  be  in  proportion  to  the  impairment  of  visual  acuity.  The  condition 
may  be  permanent,  as  in  amblyopia  ex  anopsia,  or  temporary,  as  in 
hysterical  or  toxic  amblyopia.  An  amblyopia  may  precede  atrophy 
of  the  optic  nerve,  as,  for  instance,  in  concussion  of  the  brain  or  retro- 
bulbar neuritis.  Amblyopia  may  involve  the  central  portion  of  the 
field  of  vision,  or  one-half  of  it,  as  in  hemianopsia.  Amblyopia  is 
often  associated  with  nystagmus. 

Congenital  Amblyopia. — Every  observer  has  frequently  seen 
cases  of  monocular  amblyopia  in  which  there  were  no  ophthalmoscopic 
differences  in  the  appearance  of  the  two  eyes.  This  condition  doubt- 
less exists  more  frequently  than  is  generally  supposed.  It  is  not  asso- 
ciated with  squint,  and  is  often  not  discovered  until  adult  life.  It  is 
probable  that  some  of  these  eyes  could  be  improved  by  persistent, 
faithful  exercise  of  the  eye,  but  patients  with  one  good  eye  will  seldom 
take  the  trouble  to  carry  out  the  treatment  long  enough.  Only  one 
such  ease  has  ever  come  under  my  observation  where  the  patient  had 
this  clogged  perseverance.  It  was  in  the  person  of  a  young  lady  who 
expressed  her  willingness  to  carry  out  the  treatment.  With  a  large 
reading  lens  she  exercised  the  weak  eye  a  few  minutes  at  a  time  each 
day.  After  months  she  was  able  to  lay  aside  the  lens,  and  when  seen 
two  years  later  she  could  read  ordinary  print  fairly  well. 

There  is  a  binocular  amblyopia  in  children  who  have  a  high  degree 
of  hypcrmetropia  or  compound  hyperopic  astigmatism.  Vision  can  l>e 
brought  up  probably  to  0.1  to  0.2  with  the  best  correction.  These 
cases  are  often  found  to  have  better  vision  two  or  three  years  later. 
This  is  probably  due  to  the  combined  effects  of  mental  development 
and  the  skill  acquired  in  using  the  lenses  to  the  best  advantage,  and  to 
an  actual  improvement  in  visual  sensibility  of  the  retina. 

1  Handbuch. 
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Treatment  consists  in  giving  the  best  possible  correction  of  any  exist- 
ing anomaly  and  instructing  children  to  wear  glasses  constantly.  Sys- 
tematic use  of  the  amblyopic  eye  should  be  recommended. 

Amblyopia  ex  Anopsia.— This  term  is  generally  applied  to  cases 
of  strabismus  to  denote  the  amblyopia  of  the  squinting  eye.  Want  of 
parallelism  of  the  eye  is  given  as  a  sufficient  reason  for  the  amblyopia. 
While  the  fact  is  unquestioned,  yet  the  cause  is  not  sufficient  to  explain 
all  cases  of  monocular  amblyopia.  There  arc  many  cases  of  amblyopia 
of  one  eye  in  which  the  eves  do  not  squint.  The  fundus  is  in  all  respects 
healthy,  and  yet  the  eye  is  as  defective  as  a  converging  eve.  Hyper- 
metropia  is  doubtless  a  factor  in  the  causation  of  many  cases  of  squint, 
but  if  it  were  the  principal  factor  the  number  of  such  cases  would  be 
greatly  multiplied. 

The  amblyopia  of  a  squinting  eye  is  often  improved  by  a  tenotomy 
of  the  converging  muscle,  and  if  systematic  exercise  of  the  eyes  were 
persevered  in  for  a  long  time  it  is  probable  that  useful  vision  might  be 
acquired  in  a  portion  of  the  cases. 

Any  ametropia  of  the  good  eye  should  be  corrected.  The  amblyopic 
eye  should  be  placed  in  the  gymnasium,  as  it  were,  for  systematic  exer- 
cise and  training.  For  this  purpose  a  hand  magnifying  lens  is  best. 
The  good  eye  should  be  bandaged  and  the  lens  held  before  the  ambly- 
opic eye  at  a  proper  distance  from  the  test  type.  Large  letters  should 
be  practised  on  first,  and  smaller  ones  can  be  gradually  used.  The 
exercise  should  not  last  too  long  at  first — not  long  enough  to  exhaust 
the  eye.  When  the  eye  has  improved  sufficiently  the  lens  can  be  dis- 
pensed with.  The  time  which  it  will  take  to  improve  an  amblyopic 
eye  is  so  great  that  very  few  will  have  the  patience  to  persevere.  It 
is  doubtless  true  that  many  amblyopic  eyes  are  not  capable  of  being 
improved  even  by  long-continued  exercise. 

Cases  of  strabismus  which  cannot  be  relieved  by  the  adjustment  of 
lenses  should  be  carefully  tenotomized.  At  the  same  time  the  proper 
correcting  lenses  should  be  worn  constantly,  and  the  use  of  the  eves 
regulated  for  study  or  work  as  may  be  necessary. 

Toxic  Amblyopia. — Under  this  head  we  may  class  as  the  most 
fruitful  source  of  toxic  amblyopia  the  excessive  use  of  tobacco  and 
alcohol.  In  the  earlier  stages  there  is  a  central  scotoma  more  or  less 
dense,  with  impairment  of  color  sense,  but  no  limitation  of  the  field  of 
vision.  The  optic  disk  presents  a  hyperannic  appearance,  but  the  resl 
of  the  fundus  appears  normal.  Later  on  the  temporal  sides  of  the 
disk  show  a  blanched  condition,  and  a  permanent  amaurosis  may 
remain. 

Quinine  Amblyopia. — This  is  due  to  large  doses  of  the  drug  and  is 
transient  in  its  effects.  The  ophthalmoscopic  examination  may  reveal 
an  ischemic  condition  of  the  retinal  arteries  and  veins,  or  it  may  be 
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practically  negative,  but  the  amblyopia  may  be  for  the  time  being 
profound.'  At  the  same  time  and  from  the  same  cause  there  are  deafness 
and  verv  annoying  tinnitus  aurium. 

Lead-poisoning  Amblyopia— In  these  cases  we  have  a  central 
scotoma  without  limitation  of  the  visual  field,  as  in  toxic  ambly- 
opia. The  history  of  the  case  and  the  associated  paretic  symptoms 
will  aid  in  the  diagnosis.  Quite  frequently,  however,  there  is  a 
neuritis  which  terminates  in  atrophy  of  the  optic  nerve  and  hopeless 
amaurosis.  The  treatment  of  these  forms  of  amblyopia  has  been 
considered  under  the  Diseases  of  the  Optic  Nerve,  and  need  not  be 
repeated. 

Hysterical  Amblyopia. — This  form  of  amblyopia  occurs  more 
frequently  among  females  and  is  due  to  some  menstrual  or  ovarian 
disorder.  Suppression  of  menstruation  due  to  exposure  to  cold  may 
bring  it  on.  The  confinement  of  boarding-school  life  or  intense  appli- 
cation to  studies  or  any  event  which  may  disturb  the  mind  may  be  suf- 
ficient to  excite  it.  It  is  seen  also  among  men,  and  is  due  to  mental 
excitement  or  overwork.  More  frequently  it  affects  one  eye,  but  occa- 
sionally both  eyes  are  involved.  It  may  involve  only  half  the  field 
of  vision,  but  generally  the  entire  field  is  obliterated.  It  may  be 
distinguished  from  amaurosis  by  the  activity  of  the  pupils. 

In  menstrual  disorders  the  normal  functions  of  the  uterus  should 
be  restored  as  quickly  as  possible.  Confinement  in  a  dark  room  is 
advisable,  and  the  surroundings  should  be  quiet  and  sleep  should  be 
encouraged.  As  anaemia  frequently  exists,  ferruginous  tonics  should 
be  given.  The  phosphide  of  zinc  with  nux  vomica  forms  an  excellent 
preparation.  Hypodermic  injections  of  strychnine  should  be  tried,  as 
their  action  is  prompt.  At  the  same  time  psychical  influences  should 
be  brought  to  bear  upon  the  patient.  Much  can  be  accomplished  in 
this  way.  Promise  the  patient  that  upon  a  certain  clay  she  will  be  bet- 
ter on  conditions  which  she  must  follow  out  strictly.  If  the  surgeon 
once  gains  the  confidence  of  the  patient,  he  can  accomplish  much  by 
influencing  the  mind.  General  massage  has  been  used  with  bene- 
ficial effects,  and  should  be  tried. 

Night-Blindness,  Idiopathic. — When  the  eyes  have  been  exposed 
for  a  long  time  to  the  intense  light  of  the  sun  or  a  brief  reflection  from 
water,  there  ensues  a  temporary  exhaustion  of  the  sensibility  of  the 
retina.  Persons  so  exposed  are  not  able  to  see  objects  in  dim  light  or 
twilight,  and  at  night  are  quite  helpless.  Soldiers  and  sailors  stationed 
in  the  tropics  are  particularly  liable  to  be  thus  affected.  The  disease 
is  often  associated  with  an  exhausted  condition  of  the  system,  scurvy, 
or  insufficient  nutrition.  It  incurs  occasionally  in  what  might  be 
properly  called  an  epidemic  form,  a  large  number  of  soldiers  and 
sailors  being  similarly  affected  at  the  same  time  and  from  the  same 
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cause.  The  ophthalmoscopic  changes  are  practically  negative.  This 
disease  must  not  be  confounded  with  true  retinitis  pigmentosa,  which 
conies  on  very  slowly  and  w  hen  the  retinal  alterations  are  marked. 

The  writer  saw  one  case  of  night-blindness  in  the  person  of  a  rail- 
road engineer  whose  run  was  through  the  plains  of  Arizona  and  New 
Mexico. 

The  treatment  consists  of  rest  in  a  darkened  room  and  the  use  of 
tinted  glasses.  Quinine  and  strychnine  should  be  given  internally. 
Fresh  vegetables,  lime-juice,  and  lemons,  with  a  generous  dietary, 
should  be  allowed  to  those  suffering  from  scurvy.  The  prognosis 
is  almost  without  exception  favorable. 

Snow  -  Blindness. — Allied  to  night-blindness  is  snow-blindne-s, 
which  is  caused  by  exposure  to  the  intense  reflection  from  snow  and 
ice.  Here,  however,  there  seems  to  be  rather  hyperesthesia  of  the 
retina  with  photophobia.  The  conjunctiva  and  cornea  are  often 
involved.  The  intense  cold  and  malnutrition  are  probably  import- 
ant factors  in  producing  this  condition. 

The  eyes  should  be  protected  from  bright  light  and  tinted  shades 
should  be  worn ;  cold  or  warm  applications  to  the  lids  externally  as 
may  be  indicated.  Cocaine  locally  should  be  tried.  Corneal  and 
conjunctival  complications  should  be  treated  according  to  indications. 

Hemianopia  or  Hemianopsia. — Hemianopsia  signifies  blindness 
of  one  half  of  the  field  of  vision,  and  is  dependent  on  some  interfer- 
ence with  the  functions  of  the  optic  nerve  localized  in  the  optic  chiasm 
or  on  some  serious  central  lesion  of  the  brain  involving  the  origin  of 
one  of  the  nerves.  The  defect  is  symmetrical,  and  may  involve  (a) 
the  right  or  the  left  side  of  the  field  of  vision  (homonymous),  (6)  the 
temporal  side,  (c)  the  nasal  side.  The  ophthalmoscope  shows  no  lesion 
in  these  cases.  In  intracranial  tumors,  however,  the  progress  of  the 
disease  may  cause  atrophy  of  the  optic  nerves  and  total  loss  of  vision. 

Some  cases  are  undoubtly  syphilitic,  due  to  gumma  pressing  upon 
one  tractus.  In  such  cases  the  iodide  of  potassium  should  be  promptly 
used  in  very  large  doses  and  pushed  rapidly  to  the  utmost  limit  of 
tolerance.  This  will  be  followed  with  favorable  results  in  many  cases. 
From  the  fact  that  syphilis  may  have  been  previously  acquired,  and 
yet  no  symptoms  now  exist,  it  may  be  advisable  to  try  provisionally 
this  therapy  in  all  cases.  Some  cases  are  undoubtedly  due  to  haemor- 
rhage, the  extravasated  blood  pressing  on  the  tractus  or  chiasm.  If 
there  is  any  shadow  of  reason  to  suspect  such  a  condition,  ergot 
should  be  administered  in  full  doses. 

Some  rare  cases  are  due  to  malaria,  a  serous  effusion  pressing  on  the 
tractus.  Haral  reports  such  a  case,  and  a  colleague  here  has  seen  one. 
Such  cases  will  respond  favorably  to  quinine  in  round  doses. 
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DISEASES  OF  THE  LENS. 

Senile  Cataract. — Assuming  that  the  diagnosis  of  cataract  has  been 
made  early,  the  management  of  the  case  through  its  course,  which  may 
continue  for  a  number  of  years,  is  one  which  calls  for  not  a  little  skill 
and  tact  on  the  part  of  the  medical  attendant,  We  are  alluding  now 
to  ordinary  senile  cataract,  which  may  occur  at  any  time  after  the  forty- 
fifth  year  or  even  earlier. 

In  the  first  place,  the  question  arises  in  every  case  of  incipient  cat- 
aract, when  the  time  for  surgical  interference  is  probably  a  long  way 
off,  Shall  the  patient  be  informed  of  the  fact  that  cataract  is  present? 
To  the  majority  of  patients  it  is  probably  not  wise  to  state  it  plainly. 
"Cataract"  has  a  frightening  sound  to  most  minds,  and  it  is  not  well, 
if  it  can  be  avoided,  to  let  the  patient  suffer  so  long  from  the  depress- 
ing knowledge  that  sooner  or  later  total  blindness  must  set  in.  It. 
usually  suffices  to  say  that  there  is  some  opacity  in  the  lens,  such  as  is 
common  in  advancing  years,  and  that  it  may  remain  stationary ;  for  it 
is  a  fact  that  many  lenticular  opacities  do  remain  stationary  for  a  long 
time,  and  there  can  hardly  be  a  doubt  that  on  rare  occasions  they  dis- 
appear. These  happy  eventuations,  however,  are  not  to  be  depended 
upon,  and  the  rule  is  for  a  steady,  though  it  may  be  a  slow,  increase  in 
the  diminution  of  sight. 

During  this  time  of  ripening  or  maturation  of  the  cataract  it  is  by 
no  means  necessary  that  the  patient  abstain  from  the  customary  use  of 
the  eyes ;  whatever  work  can  be  done  with  comfort  should  be  permitted. 
Cataract,  while  undoubtedly,  in  one  sense,  the  result  of  malnutrition  of 
the  lens,  cannot,  I  think,  be  regarded  wholly  in  the  light  of  a  morbid 
process.  It  would  really  seem  to  be,  in  most  instances,  a  natural 
evolutionary  process,  and  it  is  probable  that  most  crystalline  lenses 
would  become  opaque  if  the  individual  lived  long  enough.  It  is  a 
change  which  is  the  accompaniment  of  senile  degeneration  and  the 
natural  decay  of  the  vital  powers.  In  some  cases,  however,  the  opacity 
is  undoubtedly  due  to  an  evident  pathological  condition  of  the  interior 
of  the  eye. 
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In  many  instances  the  amount  of  vision  possessed  by  the  cataractous 
eye  can  be  considerably  increased  by  artificial  means.  The  alterations 
in  the  lens  usually  bring  about  a  change  in  the  statie  refraction  of  the 
eye.  This  may  be  either  in  the  form  of  an  increase  or  of  a  diminution 
of  the  refracting  power;  that  is,  there  may  be  a  development  or  an 
increase  of  an  existing  hypermetropia  or  myopia,  or  it  may  manifest 
itself  in  the  form  of  an  astigmatism. 

Cataract  patients  should  therefore  be  examined  from  time  to  time 
to  ascertain  whether  a  change  in  their  glasses  may  not  improve  what 
vision  still  remains  to  them. 

As  a  general  rule,  this  refractive  change  takes  the  form  of  hyperme- 
tropia, because,  usually,  the  sclerosis  of  the  lens  begins  in  the  cortical  is, 
with  the  effect  of  more  nearly  equalizing  the  density  of  the  lens-tissue 
as  a  whole  and  thus  diminishing  its  total  refractive  power.  At  other 
times  the  sclerosing  process  is  more  pronounced  in  the  nucleus,  increas- 
ing still  further  the  normal  difference  between  the  refractive  index  of 
that  and  the  corticalis.  Under  the  latter  conditions  a  myopia  is 
developed,  and  the  patient  may  no  longer  need  to  use  the  glasses  he 
formerly  did  for  reading  or  near  work.  This  is  the  "second  sight" 
which  sometimes  comes  to  old  people.  It  is  no  essential  rejuvenescence 
of  the  eye,  for,  though  they  may  see  without  glasses  near  at  hand,  it  is 
at  the  expense  of  their  distant  vision,  which,  however,  can  be  improved 
by  concave  lenses.  Moreover,  the  advantage  is  commonly  of  short 
duration,  for  with  the  advance  of  the  sclerosing  process  the  opacity 
increases  and  darkness  finally  sets  in. 

In  some  exceptional  cases,  however,  this  nuclear  sclerosis  may 
remain  comparatively  stationary  for  many  years,  and  the  patient  may 
die  before  the  cataract  is  matured,  enjoying  fairly  good  vision  all  the 
time.  I  have  reported  one  such  instance,1  in  which  the  pati'ent  pos- 
sessed useful  vision  for  more  than  thirty  years. 

When  the  opacity  is  principally  nuclear  and  the  corticalis  is  rela- 
tively clear,  great  improvement  in  vision  is  obtained  by  the  use  of  a 
mydriatic.  The  dilatation  of  the  pupil  allows  the  light  to  pass  into  the 
eye  through  the  transparent  portion  around  the  central  opacity,  and  the 
increase  in  the  amount  of  vision  thus  obtained  is  sometimes  very  con- 
siderable ;  in  fact,  converting  what  is  practically  blindness  into  an 
ability  to  get  around  comfortably  and  in  safety.  For  this  purpose 
there  is  probably  nothing  better  than  sulphate  of  atropine.  It  need 
not  be  used  in  a  solution  stronger  than  one  grain  to  the  ounce  of*  water. 
A  drop  of  this  solution  put  into  the  eye  will  keep  the  pupil  dilated 
from  two  to  four  days,  at  the  end  of  which  time  it  can  be  repented.  A 
stronger  solution,  such  as  four  grains  to  the  ounce,  will  maintain  its 
action  for  a  week  or  longer.  Applied  at  intervals  of  a  few  days,  there  is 
i  American  Journal  of  Medical  Sciences,  1873. 
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really  no  danger  of  its  producing  atropine  conjunctivitis  or  having  a 
toxic  effect.  Other  mydriatics,  such  as  homatropine,  hyoscyamine,  or 
daturine,  can  be  used,  but  none  have  the  advantage  of  persistent  effect 
t  hat  the  atropine  salts  possess.  If  the  bright  light  of  the  sun  is  disagree- 
able with  the  dilated  pupil,  colored  glasses — gray  or  blue — should  be 
worn  out  of  doors.  The  ciliary  muscle  being  paralyzed  by  the  mydriatic, 
there  is,  of  course,  no  accommodation  remaining,  and  for  examining 
objects  near  at  hand  a  strong  convex  lens  is  needed.  For  such  purpose 
the  large  round  or  oblong  reading-glasses  in  the  shops  are  useful.  It 
is  well,  however,  that  no  great  strain  should  be  put  upon  the  eyes,  and 
they  should  not  be  used  for  any  great  length  of  time  at  once,  and  only 
under  the  most  favorable  conditions  of  light  and  position. 

No  special  attention  need  be  given  to  the  general  health  beyond  that 
called  for  by  a  deranged  condition  of  the  system.  It  not  infrequently 
happens  that  opacities  of  the  lens  develop  during  exhausting  diseases, 
especially  diabetes,  owing  most  probably  to  the  altered  constitution  of 
the  fluids.  A  marked  diminution  of  these  opacities,  and  even  their 
complete  disappearance,  have  been  reported  on  amelioration  of  the 
patient's  general  condition. 

From  time  to  time  men  have  offered  methods  asserted  to  produce 
resolution  of  lenticular  opacities.  This  has  been  claimed  for  electric- 
ity, and  for  a  manipulation  of  the  eyeball  through  the  lids  after  a  drop 
of  some  emollient  solution  had  been  applied,  and  for  applications  con- 
taining phosphorus.  It  can  be  stated  very  positively  that  none  of  these 
methods  can  be  relied  upon,  and  the  general  belief  among  surgeons  is 
that  whenever  improvement  is  found  during  their  employment,  it  is  to 
be  referred  to  the  natural  course  of  the  disease,  which  is  often  very 
unsteady  and  fluctuating. 

Operative  Treatment.— The  curative  treatment  of  senile  cataract 
is  exclusively  operative.  The  old  operation  of  repression,  reclination, 
or  couching,  in  which  the  lens  was  forced,  by  means  of  a  needle  inserted 
through  the  sclerotic,  from  its  position  behind  the  iris  and  pupil  down- 
ward in  the  vitreous,  was  the  first  method  to  be  generally  employed.  The 
fatal  defect  of  that  operation  as  compared  with  those  of  modern  times  is 
that  the  dislocated  lens  does  not  always  remain  in  the  position  in  which 
it  is  placed,  but  often  returns  to  its  former  situation  behind  the  pupil, 
and,  moreover,  acts  as  a  foreign  body  in  the  interior  of  the  eye,  liable 
and  likely  at  any  time  to  cause  a  painful  and  destructive  inflammation. 

To  Jacques  Daviel  of  France  (1752)  belongs  the  credit  of  revolu- 
tionizing the  methods  of  treating  cataracts  by  extracting  them  through 
an  incision  in  the  cornea.  And  in  some  slightly  modified  forms  it 
remains  the  method  in  universal  use  to-day,  and  must  be  regarded  as 
one  among  the  greatest  triumphs  of  surgery. 

The  consideration  of  the  technique  of  the  operation  belongs  more 
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properly  to  works  on  ophthalmic  surgery,  and  all  that  is  needed  here  is 
an  indication  of  the  general  outlines  of  the  procedure, 

When  a  cataract  is  slow  in  ripening  and  there  are  probably  many 
months  if  not  years  of  semi-blindness  before  the  patient,  the  process  of 
maturation  can  be  hastened  by  making  an  iridectomy  and  rubbing  the 
lens  through  the  cornea  (Foerster).  In  some  instances  the  process  is 
so  much  hastened  by  this  method  that  extraction  can  be  undertaken  in 
from  three  to  six  weeks.  Of  late  years,  however,  there  has  been  a  tend- 
ency to  operate  on  immature  cataracts  much  more  frequently  and  at  a 
much  earlier  period  than  formerly.  It  was  once  the  custom  to  wait 
until  total  blindness  set  in  before  undertaking  extraction,  but  now  some 
surgeons  operate  as  soon  as  the  patient  is  unable  to  get  about  comfort- 
ably. It  is  only  in  exceptional  circumstances  that  both  eyes  should  be 
operated  upon  at  the  same  time  by  extraction.  If  there  is  any  con- 
siderable conjunctivitis  at  the  time,  it  should  be  subdued  before  the 
operation  of  extraction  is  undertaken,  and  the  existence  of  dacryocysti- 
tis is  almost  a  contraindication.  Some  surgeons  remove  any  existing 
pterygium. 

As  a  general  rule,  no  special  preparation  of  the  patient  is  needed 
before  operation.  The  bowels  should  be  freely  moved  on  the  morning 
of  the  operation,  and  in  hospital  cases  a  bath  should  be  taken.  Imme- 
diately before  the  operation  the  face  and  eyelids,  and  especially  their 
edges,  should  be  washed  off  with  soap  and  water,  and  afterward  with 
an  aseptic  liquid  (mercury  bichloride  1  :  5000,  or  saturated  boric-acid 
solution),  and  the  conjunctival  sac  freely  washed  out  with  the  same  solu- 
tion. The  eye  is  then  rendered  insensible  with  a  4  per  cent,  cocaine 
solution. 

The  operation  of  extraction  is  usually  performed  as  follows :  The 
eyelids  are  held  apart  by  means  of  a  speculum  or  by  the  fingers  of  an 
assistant,  and,  the  conjunctiva  being  seized  by  the  fixation-forceps  at  a 
point  just  below  the  vertical  meridian  of  the  cornea,  a  narrow  knife, 
devised  by  Von  Graefe,  is  introduced  at  the  juncture  of  the  clear  cornea 
with  the  sclerotic  at  a  point  where  the  upper  joins  the  middle  third  of 
the  circumference  of  the  cornea,  making  a  base  of  about  12  mm.  After 
the  puncture  the  knife  is  carried  across  the  anterior  chamber  and  a 
counter-puncture  effected  at  a  corresponding  point  on  the  other  side, 
and  by  two  or  three  to-and-fro  movements  of  the  knife  the  upper  third  of 
the  cornea  is  detached.  The  apex  of  the  corneal  flap  should  lie  somewhat 
more  in  the  cornea  than  its  base.  If  it  is  designed  to  do  the  "combined 
operation,"  as  it  is  called,  an  iridectomy  is  now  made.  The  capsule  of 
the  lens  is  then  divided  by  a  cystotome,  and  the  lens  forced  out  by 
pressure,  exerted  by  a  rubber  spoon  or  other  means,  at  the  lower  corneo- 
scleral junction,  at  first  backward  until  the  lens  is  engaged  in  the  wound, 
and  then  upward  until  it  is  delivered.    The  eye  is  then  cleared  of  all 
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(villaining  soft  cortical  substance  by  gently  rubbing  on  the  cornea  from 
below  upward,  or  by  washing  out  the  anterior  chamber  with  an  aseptic 
solution  by  means  of  a  syringe  specially  devised  for  that  purpose.  If 
the  extraction  is  to  be  made  without  an  iridectomy,  as  soon  as  the  incis- 
ion is  completed  the  capsule  is  divided  and  the  lens  pressed  out  through 
the  intact  pupil.  Should  the  iris,  which  is  partially  pushed  out  with  the 
exit  of  the  lens,  not  return  of  itself,  it  is  gently  replaced  by  rubbing 
with  the  finger  over  the  closed  lids,  or  by  means  of  a  delicate  spatula 
introduced  into  the  wound,  and  a  drop  of  a  2  per  cent,  eserine  solution 
applied  to  ensure  and  maintain  contraction  of  the  pupil.  Should  the 
iris  show  a  marked  tendency  to  prolapse,  it  is  better  to  cut  it  off  at 
once,  thus  converting  the  simple  into  the  combined  method. 

The  after-treatment  of  cataract  extraction  is  usually  very  simple. 
After  the  anterior  chamber  is  cleared  of  all  debris  and  the  iris  is  in 
proper  position,  and  the  edges  of  the  wound  well  coapted,  the  lids  are 
closed  and  covered  with  a  bit  of  soft  cotton  cloth  saturated  with  an 
antiseptic  solution.  The  hollow  of  the  orbital  cavity  is  then  filled  with 
absorbent  cotton  and  a  bandage  applied.  The  patient  is  then  placed 
in  bed,  if  the  operation  have  not  been  performed  there,  as  is  my  custom 
when  possible,  and  quiet,  in  a  recumbent  posture,  enjoined  for  forty- 
eight  hours.  Greater  liberty  should  be  allowed  aged  and  feeble  per- 
sons, for  in  these  the  prolonged  position  on  the  back  has  been  known 
to  bring  about  a  hypostatic  pneumonia.  Dark  rooms  are  not  only 
unnecessary,  but  positively  harmful.  If  there  is  no  complaint  on  the 
part  of  the  patient,  the  bandage  need  not  be  changed  for  forty-eight 
hours.  It  should  be  removed  at  the  end  of  that  time,  and,  if  the  lids 
are  not  markedly  swollen  and  the  discharge  on  the  dressing  is  not  dis- 
tinctly purulent,  the  eye  should  not  be  inspected.  The  lids  should  be 
washed  with  an  antiseptic  liquid  and  fresh  dressings  applied.  At  the 
end  of  the  third  day  the  lower  lid  may  be  pulled  down  and  a  drop 
of  atropine  solution,  4  grains  to  the  ounce  of  water,  put  in,  and  the 
bandage  limited  to  the  eye  operated  upon.  If  all  goes  well  the  bandage 
may  be  removed  during  the  daytime  from  this  eye  after  the  fourth  or 
sixth  day,  being  reapplied  at  night  for  protection  against  injury. 

Suppuration  of  the  flap,  with  a  consequent  pan-ophthalmitis,  which 
was  formerly  so  much  dreaded,  has  now  ceased  to  exist  under  proper 
antiseptic  precautions  before  and  during  operation,  but  iritis  of  a  severe 
and  dangerous  character  may  occur.  This  usually  develops  on  the  fourth 
or  fifth  day  after  the  operation,  but  may  occur  on  the  second  day,  and 
I  have  seen  it  postponed  to  the  ninth.  It  is  to  be  combated  by  local 
bloodletting  in  strong  patients  and  by  atropine  and  hot  fomentations. 

The  bandage  can  usually  be  replaced  by  a  shade  on  the  eighth  or 
tenth  day  in  cases  of  normal  healing,  and  the  patient  allowed  to  go  out 
at  the  end  of  two  weeks.    There  are  some  who  allow  much  greater 
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freedom  than  that  here  indicated,  but  in  my  opinion  it  is  not  good 
surgery.  Examination  for  glasses  can  be  made  at  this  time  in  cases 
which  have  run  a  normal  course,  but  on  account  of  the  astigmatism 
which  usually  exists  at  this  early  date  the  glasses  found  to  be  most 
suitable  are  not  those  which  will  be  permanently  required.  The  eye 
usually  settles  down  to  its  definite  optical  state  within  three  months. 

In  a  certain  proportion  of  cases  the  capsule  is  thickened  and  more 
or  less  opaque,  and  a  secondary  operation  becomes  necessary  for  the 
best  vision.  This  consists  in  dividing  the  capsule  with  a  Von  Graefe 
knife  or  a  knife  or  scissors  specially  constructed  for  this  purpose. 

Traumatic  Cataract. — The  management  of  cases  of  traumatic  cat- 
aract will  depend  upon  many  attendant  circumstances,  such  as  the  cha- 
racter of  the  injury,  its  extent,  the  age  of  the  patient,  etc.  That  limited 
opacities  of  the  lens  caused  by  traumatism  may  disappear  is,  I  think, 
beyond  question,  but  the  almost  invariable  rule  is  for  such  opacities  as 
are  caused  by  a  rent  in  the  capsule  that  is  at  all  extensive  to  increase  until 
the  whole  lens  becomes  opaque.  The  process  may  last  for  many  months, 
but  the  opacification  finally  becomes  complete.  In  most  instances  it  goes 
on  with  swelling  of  the  lens  from  imbibition  of  the  aqueous  humor 
through  the  rent  in  the  capsule,  and,  if  the  patient  is  young,  to  com- 
plete absorption  of  the  lens  substance.  It  is  the  consequences  of  this 
swelling  of  the  lens  that  require  the  careful  attention  of  the  surgeon. 
If  the  patient  be  young,  a  very  considerable  amount  of  swelling  may 
do  no  harm,  but  in  persons  beyond  thirty  years  it  must  be  closely 
watched  for  the  appearance  of  iritis  or  glaucomatous  symptoms. 

The  first  step  in  the  treatment  consists  in  getting  a  good  dilatation 
of  the  pupil  and  in  maintaining  it.  An  atropine  solution,  4  grains  to 
the  ounce,  should  be  used  twice  or  three  times  a  day,  and  the  eye  pro- 
tected by  a  shade  or  colored  glasses.  Should  signs  of  inflammation 
set  in,  and  particularly  if  they  are  accompanied  by  increased  tension 
of  the  ball,  the  lens  should  be  extracted.  It  will  generally  be  best  to 
make  an  iridectomy  at  the  same  time  if  the  patient  is  not  young  or  if 
the  iris  has  been  injured. 

If  the  lens  matter  is  very  soft,  it  can  generally  be  evacuated  through 
a  linear  incision  made  in  the  cornea  with  a  triangular  knife.  If  the 
process  of  absorption  is  slow  or  remains  stationary  for  a  time,  it  can  be 
hastened  by  enlarging  the  opening  in  the  capsule  with  a  needle  and 
breaking  up  the  lens  still  more,  so  as  to  allow  of  more  rapid  disinte- 
gration and  absorption  by  the  aqueous  humor. 

Congenital  Cataract. — Under  this  head  may  also  be  considered 
the  treatment  of  congenital  cataracts  of  children  and  all  soft  cataracts 
occurring  in  young  persons.  Formerly  discission  or  solution  of  the  lens 
was  practised  in  all  cataracts  found  in  persons  under  thirty  years  of 
age.   The  process  was  slow,  it  is  true,  taking,  in  those  over  fifteen  years 
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of  age,  several  months  to  complete  it,  but  then  extraction  was  not  so 
successful  an  operation  as  it  is  now  with  our  more  perfect  methods  and 
complete  asepsis.  The  majority  of  cataracts  iu  those  above  twenty-five 
years  of  age  should  be  extracted. 

Zonular  Cataract. — Cases  of  zonular  or  lamellar  cataract,  in  which 
only  a  few  layers  of  the  lens  are  opaque,  with  a  quantity  of  clear  sub- 
stance in  the  periphery,  and  which  are  congenital,  can  be  treated  either 
with  a  small  iridectomy,  which  uncovers  the  transparent  portion,  or  by 
an  iritomy,  which  accomplishes  the  same  purpose.  This  latter  is  done 
I  >\  means  of  a  pair  of  scissors,  preferably  the  pince  ciseaux  of  De  Wecker, 
introduced  into  the  anterior  chamber  through  a  corneal  incision,  and 
inserting  one  blade  under  the  edge  of  the  pupil  and  cutting  through 
the  iris.  On  account  of  the  danger  of  wounding  the  lens  in  this  opera- 
tion the  small  iridectomy  is  to  be  preferred.  These  cases  commonly  go 
on  to  complete  opacification  of  the  lens  in  later  life,  and  then  discission 
or  extraction  is  the  proper  method. 

Anterior  and  posterior  polar  cataracts,  which  are  usually  on  the 
capsule  and  small,  had  better  be  left  alone. 

Dislocation  of  the  Lens. — Lenses  dislocated  into  the  aqueous  or 
vitreous  chambers  present  very  serious  problems  for  the  surgeon.  When 
the  lens  is  removed  from  its  proper  position,  it  becomes  from  a  surgical 
point  of  view  a  foreign  body,  and,  though  it  may  remain  without  excit- 
ing any  irritation  for  a  number  of  years,  it  is  liable  at  any  time  to  be 
placed  by  a  blow  or  even  a  sharp  concussion  of  the  body  where  danger- 
ous if  not  destructive  inflammation  will  follow. 

It  not  infrequently  happens  that  it  passes  through  the  pupil  from 
the  vitreous  into  the  anterior  chamber,  or  may  lie  in  the  pupil  itself. 
In  some  instances  it  may  be  advisable  to  try  to  cause  the  absorption  of 
such  lenses  by  discission,  but  the  general  operation  must  be  extraction. 
This  is,  from  the  nature  of  the  circumstance,  a  difficult  operation,  the 
great  danger  being,  of  course,  the  escape  of  vitreous.  The  vitreous  is 
fluid  in  most  cases,  and  always  so  where  the  dislocation  is  spontaneous 
or  the  lens  is  hvpermature.  When  the  eye  is  opened  under  these  cir- 
cumstances there  is  nothing  to  prevent  the  outflow  of  the  liquid  vitre- 
ous, often  leaving  the  lens  behind. 

Dr.  Agnew  of  New  York  devised  a  double  needle  or  bident,  which 
he  inserted  in  the  sclerotic  behind  the  lens,  and,  pushing  it  forward 
against  the  cornea,  held  it  there  by  transfixing  the  sclera  on  the  other 
side  while  the  incision  was  being  made.  The  lens  was  then  pressed  out 
and  the  bident  withdrawn.  Few  surgeons  have  adopted  this  procedure, 
though  I  myself  have  used  it  two  or  three  times  with  moderate  satis- 
faction. The  method  I  have  employed  with  success  is  to  have  the 
upper  lid  held  up  by  an  assistant,  and,  holding  the  eye  with  the  fixa- 
tion-forceps as  in  an  ordinary  extraction,  make  the  puncture  and 
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counter-puncture  in  the  usual  way.  As  soon  as  this  is  done  pressure  is 
made  on  the  ball  directly  backward  with  the  fixation-forceps,  A  gush 
of  vitreous  then  usually  takes  place  by  the  side  of  the  knife,  and  the 
lens  is  thrown  forward  against  the  pupil.  The  &  ction  is  then  continued 
under  this  steady  pressure  backward,  and  on  its  completion  the  lens  is 
thrown  out  with  another  gush  of  vitreous.  The  upper  lid  is  dropped 
at  once  and  the  eye  bandaged.  The  case  is  then  treated  as  an  ordinary 
extraction.  Lenses  only  partially  dislocated  so  long  as  they  remain 
transparent  should  not  be  disturbed.  They  give  rise  to  ametropia, 
usually  astigmatism,  which  can  be  treated  by  optical  means. 


GLAUCOMA. 

Under  the  name  "  glaucoma  "  there  is  associated  a  group  of  symp- 
toms, most,  if  not  all,  of  which  are  to  be  referred  to  an  abnormal 
increase  of  intra-ocular  tension.  These  are :  dilatation  of  the  pupil ; 
shallowness  of  the  anterior  chamber ;  haziness  of  the  cornea ;  decrease 
of  visual  acuteness ;  restriction  of  the  field  of  vision ;  appearance  of 
halos  around  points  of  light ;  more  or  less  pain  in  the  eye  and  head  ; 
cupping  or  excavation  of  the  optic  papilla,  which  may  or  may  not  be 
atrophied  to  a  greater  or  less  extent ;  and  spontaneous  pulsation  of  the 
retinal  artery.  There  may  or  may  not  be  inflammatory  appearances 
in  the  external  tunics,  and  in  any  individual  case  one  or  more  of  the 
above-mentioned  symptoms  may  be  absent.  For  the  purposes  of  study 
— and,  to  some  extent,  for  therapeutics  also — it  has  been  divided  into 
acute,  subacute,  and  chronic,  and  primary  and  secondary.  The  sub- 
divisions of  these  primary  divisions  are — glaucoma  fulminans,  glau- 
coma absolutum,  glaucoma  hseniorrhagica,  terms  which  hardly  need 
explanation.  As  much  has  been  written  upon  the  pathology  of  glau- 
coma perhaps  as  upon  any  other  one  disease  of  the  eye,  and  yet  we 
have  no  really  positive  knowledge  regarding  its  essence.  We  are 
unsettled  in  opinion  as  to  whether  it  is  nervous  or  inflammatory  in  its 
origin,  whether  it  is  due  to  an  excess  of  secretion,  over-excretion,  or  to 
a  diminution  in  the  excretion  of  the  intra-ocular  fluids. 

The  scope  of  this  article  does  not  allow  us  to  enter  into  a  study 
of  these  questions,  and  moreover  they  have  only  an  indirect  influence 
on  our  therapeutics,  which  is,  almost  wholly,  empirical.  The  discovery 
of  our  principal  remedy  against  the  disease,  iridectomy,  was  hardly 
more  than  a  happy  accident.  Yon  Graefe  observed  that  an  iridectomy 
made  in  certain  affections  with  increased  hardness  of  the  ball  diminished 
the  tension,  and,  finding  that  in  glaucoma  the  leading  symptom  was 
increased  tension,  made  an  application  of  the  remedy,  and  thus  dis- 
covered the  first  reliable  therapeutics  for  a  disease  which  had  hitherto 
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been  deemed  incurable.  But  the  manner  in  which  it  operates  is  not 
understood.  Some  hold  that  it  is  not  the  section  of  the  iris  alone  which 
gives  the  result,  for  in  order  to  secure  a  certain  success  for  the  operation 
the  incision  must  be  made  very  peripherally  behind  the  clear  portion 
of  the  cornea;  in  fact,  in  the  sclera.  The  advocates  of  this  theory 
explain  the  result  by  the  opening  up  of  a  filtration-way  outward  for 
the  increased  intra-ocular  secretion,  and  for  them  the  sclerotomy  is  the 
important  thing.  This  cannot  be  wholly  true,  however,  for  the  bene- 
ficial results  arc  seen  just  as  well  when  the  incision  is  perfectly  healed 
as  when  there  is  a  remaining  cystoid  cicatrix.  The  majority  of  the 
best  authorities  do  not  rely  upon  sclerotomy  as  they  do  upon  iridectomy, 
which  in  certain  forms  of  the  disease  is  the  sheet-anchor.  With  the 
exception  of  cataract-extraction  the  making  of  an  iridectomy  in  acute 
glaucoma  is  the  most  brilliant  in  its  results  of  any  operation  in 
ophthalmic  surgery.  An  eye  which  is  certainly  doomed  to  destruc- 
tion is  saved. 

Prophylaxis. — To  come  to  a  more  detailed  and  immediate  study 
of  the  management  of  glucoma,  we  shall  premise  a  few  observations  on 
prophylaxis.  In  those  who  have  already  suffered  from  glaucoma  or  are 
known  to  be  predisposed  to  it  certain  precautionary  measures  are  to  be 
insisted  upon.  The  majority  of  such  eyes  are  either  hypermetropic  or 
astigmatic,  or  both,  and  the  full  correction  of  the  ametropia  should  be 
made  and  the  glasses  worn  constantly.  The  eye  should  never  be  sub- 
jected to  any  strain,  and  should  be  used  as  little  by  artificial  light  as  pos- 
sible, and,  as  there  is  undoubtedly  a  nervous  element  in  the  causation,  all 
strong  emotional  excitement  should  be  avoided.  When  a  patient  comes 
with  an  eye  red  and  suffused,  with  the  lids  thickened  and  some  chemosis 
of  the  conjunctiva,  a  copious  flow  of  tears,  and  an  intense  neuralgic  pain 
in  the  head  and  eyes,  it  would  be  a  serious  error  to  make  the  diagnosis 
of  iritis  at  first  sight,  and  give  the  atropine  solution  which  would  be  per- 
tinent and  proper  to  it.  The  condition  of  the  pupil  and  the  tension  of 
the  ball  must  both  be  examined  into,  and  if  the  pupil  is  found  dilated 
and  the  tension  increased,  all  mydriatics  must  be  avoided.  The  instilla- 
tion of  a  single  drop  of  an  atropine  solution  has  been  known  to  develop 
an  attack  in  a  person  predisposed  to  the  disease.  An  eye  with  a  tend- 
ency toward  glaucoma  has  its  greatest  enemy  in  a  mydriatic,  and  for 
that  reason  we  should  always  be  careful  in  ordering  atropine  for  an 
uninflamed  eye,  in  examining  for  refraction,  for  instance,  in  persons 
who  arc  over  forty  years  of  age.  Cocaine,  however,  is  a  mydriatic 
which  does  not  increase,  but  on  the  other  hand  diminishes,  intra-ocular 
tension. 

Iridectomy. — Having  once  established  the  diagnosis  of  acute  inflam- 
matory glaucoma,  there  is  only  one  thing  to  be  done,  and  that  is  iridec- 
tomy, and  with  as  little  delay  as  possible.  But  it  may  be  that  circumstances 
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are  such  that  an  immediate  operation  is  not  possible.  The  attack  may 
be  slight,  like  many  others  the  patient  has  had,  and  there  may  be  an 
unwillingness  to  submit  to  the  operation  and  the  mutilation  until  the 
danger  is  felt  to  be  more  immediate,  or  from  other  reasons  the  opera- 
tion may  not  be  feasible.  The  purpose  then  should  be  to  endeavor  to 
cut  short  the  attack  and  place  the  patient  in  as  comfortable  a  condition 
as  possible.  The  first  thing  to  be  dune  under  these  circumstances  i-  to 
get  contraction  of  the  pupil,  and  for  this  nothing  is  better  than  sul- 
phate of  eserine.  To  accomplish  this  a  solution  of  2  or  .3  grains  to 
the  ounce  may  be  used,  putting  a  drop  in  every  three  or  four  hours 
until  the  pupil  responds.  The  effect  can  then  usually  be  kept  up  by  a 
weaker  solution,  say  1  grain  to  the  ounce.  If  there  are  considerable 
inflammatory  symptoms,  leeches  should  be  applied  to  the  temple,  and  a 
general  antiphlogistic  regimen  adopted  if  the  patient  is  strong  enough, 
and  the  pain  relieved  by  morphine  and  hot  applications  to  the  eye.  If 
morphine  is  given  internally,  it  is  well  to  combine  it  with  quinine. 
These,  however,  are  only  temporary  measures,  and  are  simply  to  keep 
the  disease  in  check  until  an  iridectomy  can  be  done. 

The  making  of  an  iridectomy  in  glaucoma  is  more  difficult  than  one 
done  on  ordinary  occasions.  The  anterior  chamber  is  always  shallow, 
sometimes  entirely  abolished,  and  the  iris  is  frequently  restricted  to  a 
rim  so  narrow  as  to  be  seen  with  difficulty  under  the  conjunctival 
chemosis.  The  incision  must  be  as  peripheral  as  possible,  lying 
wholly  in  the  sclera,  and  the  section  of  the  iris  should  be  as  broad 
as  possible.  The  incision  can  be  made  with  the  usual  triangular 
iridectomy-knife  or  with  a  Von  Graefe  cataract-knife,  some  claiming 
that  the  latter  has  an  advantage  when  the  chamber  is  very  shallow. 
The  principal  danger  of  the  operation  is  the  wounding  of  the  capsule 
of  the  lens. 

The  after-treatment  is  the  same  as  in  other  operations  in  which  the 
eyeball  is  opened.  Rest,  though  not  necessarily  in  bed,  bandaging, 
and  the  eserine  treatment  must  be  continued  to  keep  the  pupil  in  as 
contracted  a  state  as  possible.  The  eserine  should  not,  however,  be 
pushed  too  far,  because  of  the  danger  of  producing  iritis.  After  the 
iridectomy  is  made,  there  is  less  danger  in  using  atropine,  and  some- 
times it  is  called  for  if  iritis  should  set  in. 

Other  myotics  besides  eserine  may  be  used — as  pilocarpine,  2  to  4 
grains  to  the  ounce;  muscarine,  2  to  4  grains  to  the  ounce — but  none 
of  them  are  so  reliable  as  the  eserine.  In  the  subacute  form,  where 
the  process  is  not  so  active  and  the  inflammatory  symptoms  are  not  so 
marked,  the  tentative  and  expectant  treatment  may  continue  longer, 
and  undoubtedly  in  some  cases  the  disease-process  seems  to  be  held 
permanently  in  check;  but,  as  in  the  acute  form,  an  iridectomy  is  the 
only  therapeutic  measure  upon  which  to  lean  confidently. 
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Chronic  Glaucoma. 

When  it  comes,  however,  to  the  chronic  form  without  inflammation, 
the  chronic  simple  glaucoma,  the  case  is  quite  different.  We  arc  here 
dealing  with  a  set  of  conditions  which  are  in  several  ways  quite  dis- 
tinct from  the  acute  and  subacute  forms.  What  is  now  called  "  chronic 
simple  glaucoma"  was  called  by  Von  Graefe  "atrophy  with  excava- 
tion," and  evidently  in  his  mind  was  doubtfully  classed  with  glaucoma. 
I'd  ere  is  seldom  any  marked  increase  of  tension,  and  an  almost  entire 
absence  of  inflammatory  symptoms,  though  occasionally  a  pronounced 
acute  attack  develops  in  such  eyes.  It  is  certain,  however,  that  the 
means  which  we  employ  with  such  success  in  the  acute  and  subacute 
forms  avail  here  in  a  small  minority  of  cases  only. 

The  process  seems  to  stop  of  itself  in  some  rare  instances  at  a  certain 
stage,  and  progresses  no  farther,  though  usually  blindness  is  at  the  end. 
The  consensus  of  opinion  among  the  best  authorities  seems  to  be  in 
favor  of  doing  an  iridectomy.  Some  few  prefer  a  sclerotomy.  In 
doing  either  we  shall  at  least  have  the  satisfaction  of  doing  all  that 
can  be  done.  It  must  be  said,  however,  that  in  not  a  few  cases  the  dis- 
ease seems  to  make  more  rapid  progress  after  the  iridectomy. 

A  systematic  use  of  eserine  or  pilocarpine  in  a  very  weak  solu- 
tion, |  or  ^  of  a  grain  to  the  ounce  of  water,  once  a  day  or  every 
other  day,  is  thought  by  some  to  hold  the  symptoms  of  the  disease 
in  abeyance.  If  an  operation  is  not  decided  upon,  this  method  of 
treatment  should  be  tried.  In  such  cases  it  is  well,  too,  to  try  strych- 
nine as  a  tonic,  for  there  are  those  who  believe  that  the  primary  pro- 
cess is  one  of  atrophy  of  the  nerve.  As  a  substitute  for  iridectomy 
sclerotomy  has  been  suggested  and  tried.  The  usual  way  of  perform- 
ing this  latter  is  to  make  the  puncture  and  counter-puncture  with  a 
Von  Graefe  knife,  as  in  the  operation  for  extraction  of  cataract,  but  as 
far  back  in  the  sclera  as  possible ;  then  just  before  completing  the  sec- 
tion to  withdraw  the  knife,  leaving  a  bridge  of  sclera  at  the  apex.  This 
helps  to  prevent  the  prolapse  of  the  iris.  Sclerotomy  is  also  sometimes 
done  after  an  iridectomy  has  been  made  which  failed  to  check  the  mor- 
bid process.  In  some  cases  it  may  be  advisable  to  make  a  second 
iridectomy,  particularly  in  the  subacute  cases. 

The  attempt  to  establish  a  permanent  filtration  by  means  of  a  gold 
or  silver  wire  or  catgut  inserted  in  the  sclera  need  be  mentioned  only 
as  showing  the  expedients  to  which  ingenious  men  have  been  driven  to 
find  a  remedy  for  this  disease. 

In  glaucoma  absolutum,  where  vision  is  gone  and  the  eye  is  painful, 
enucleation  is  the  best  remedy.  A  degenerated  glaucomatous  eye  is 
always  ;i  source  of  trouble,  and  the  patient  is  much  better  without  it. 
If  enucleation  is  denied,  then  an  iridectomy'  may  be  done  to  give  relief 
Vol.  III.— 68 


1074 


GLAUCOMA. 


from  pain  and  place  the  eye  in  a  more  favorable  general  condition. 
In  some  eases,  when  the  eye  is  too  much  inflamed  to  attempt  enuclea- 
tion, puncture  of  the  sclera  often  gives  relief'  to  the  tension  and  pain. 
Stretching  of  the  infratrochlear  nerve  (Bndal)  has  been  resorted  to 
for  the  relief  of  pain,  and  it  is  also  claimed  that  it  exerts  a  favorable 
impression  on  the  course  of  the  disease. 

In  secondary  glaucoma — that  is,  when  glaucomatous  symptoms 
supervene  on  other  inflammatory  diseases,  such  as  iritis,  intra-ocular 
haemorrhage,  tumors,  etc. — the  same  general  lines  of  treatment  hold 
good  as  in  the  primary  forms.  If  vision  is  lost,  such  eyes  had  better 
be  removed  at  once.  In  lost  glaucomatous  eyes,  primary  or  secondary, 
neurectomy  of  the  optic  nerve  may  be  done  for  the  relief  of  pain.  In 
many  cases,  however,  the  relief  is  not  permanent,  and  except  for  some 
special  reason  enucleation  is  to  be  preferred. 


DISEASES  OF  THE  ORBIT,  LACHRYMAL 
APPARATUS,  AND  EYELIDS. 

By  HENRY  GRADLE,  M.  D. 


DISEASES  OF  THE  ORBIT. 

Affections  of  the  orbit  are  not  common ;  they  occur  in  about 
0,2  per  cent,  of  the  patients  in  average  ophthalmic  practice.  Most  of 
these  diseases  involve,  however,  quite  a  serious  danger  to  the  integrity 
of  the  eyeball  or  even  to  life. 

On  account  of  the  comparative  inaccessibility  of  the  orbit  the  dif- 
ferential diagnosis  of  its  diseases  is  often  a  matter  of  difficulty.  Cer- 
tain symptoms  are  more  or  less  common  to  all  orbital  anomalies,  and 
by  discussing  these  under  one  head  unnecessary  repetition  can  be 
avoided. 

Exophthalmos,  the  protrusion  of  the  eyeball,  is  the  result  of  any 
morbid  process  which  augments  the  bulk  of  the  orbital  contents.  It 
is  only  when  an  orbital  tumefaction  is  situated  in  front  of  the  centre 
of  the  eyeball  (in  the  tear-gland  or  at  the  orbital  rim)  that  it  would 
fail  to  push  the  eyeball  forward. 

Enophthalmos. — The  reverse  condition,  receding  of  the  eyeball 
into  the  orbit,  exophthalmos,  is  apparently  produced  by  any  condition 
of  emaciation  or  extreme  anaemia.  The  appearance  of  the  sunken  eye 
of  wasting  diseases  is,  however,  due  more  to  the  absorption  of  fat  in 
the  front  part  of  the  orbit  under  the  lids  than  in  the  retro-ocular 
tissues.  Occasionally  retraction  of  the  eyeball  occurs  in  consequence  of 
cicatricial  shrinkage  after  orbital  cellulitis. 

The  increase  in  the  bulk  of  the  orbital  contents  which  leads  to 
exophthalmos  is  not  necessarily  uniformly  distributed. 

If  the  new  formation  is  at  all  excentric  the  eyeball  is  displaced  later- 
ally as  well  as  pushed  forward.  Any  process  sufficient  to  displace  the 
eyeball  interferes  usually  with  its  movements,  either  mechanically  or  by 
involvement  of  the  muscles  in  the  disease.  In  consequence  double 
sight,  diplopia,  results,  the  displacement  of  the  images  varying  of 
course  with  the  muscles  involved. 

The  vascular  phenomena  on  the  skin  and  conjunctiva  vary  with  the 
extent  and  character  of  the  morbid  process  in  the  orbit.  Acute  inflam- 
mations of  the  deeper  parts  are  accompanied  by  active  congestion  of  the 
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surfaces,  while  mere  increase  in  bulk  of  the  orbital  contents  may  cause 
more  or  less  venous  stasis.  The  greater  the  vascular  disturbance,  the 
more  apt  it  is  to  be  associated  with  lymph-stasis,  appearing  as  simple 
oedema  of  the  skin,  but  in  the  conjunctiva  as  inflammatory  oedema, 
chemosis.  Congestion  and  oedema  may  be  either  diffused  or  localized 
according  to  the  extent  of  the  morbid  process. 

The  pain  of  orbital  diseases  varies  with  their  nature.  It  is  gener- 
ally acute  in  inflammations  and  often  associated  with  one-sided  head- 
-  ache.  Growths  of  the  orbit  cause  either  no  pain  at  all  when  stationary 
or  growing  slowly,  or  give  rise  to  irregular  neuralgia  if  they  either 
involve  or  press  on  the  ciliary  nerves. 

Orbital  diseases  do  not  primarily  interfere  with  sight,  but  most  of 
them  endanger  the  eye,  for  later  on  a  suppurative  process  ma)  spread 
to  the  eyeball  or  it  may  be  followed  by  optic  atrophy  due  to  cicatricial 
contraction.  On  the  other  hand,  the  pressure  of  orbital  growths  may 
damage  the  nutrition  of  the  eye  through  interference  with  the  circu- 
lation, or  even  destroy  sight  directly  by  compression  of  the  optic 
nerve. 

Disease  of  the  orbit  may  menace  not  merely  sight,  but  even  life. 
Yet  the  probability  of  suppurative  processes  spreading  through  the 
thin  long  plates  or  any  of  the  fissures  to  the  cranial  cavity  is  not  as 
great  as  the  anatomical  conditions  seem  to  suggest,  although  such  acci- 
dents have  been  recorded.  More  serious  than  suppurative  processes 
are  malignant  tumors.  It  is  general  surgical  experience  that  the  dan- 
ger of  relapse  after  operations  for  malignant  growth  from  the  orbit, 
and  the  possibility  of  subsequent  invasion  of  the  brain,  are  greatly 
lessened  by  complete  removal  of  the  orbital  periosteum.  But  there  are 
also  other  channels  through  which  neoplasms  may  reach  the  brain,  par- 
ticularly through  the  space  between  the  sheaths  of  the  optic  nerve. 

Periostitis  of  the  orbit  appears  as  an  acute  inflammatory  disease. 
If  localized,  as  it  often  is,  and  situated  near  the  rim  of  the  orbit,  its  site 
can  be  ascertained  by  the  finger.  The  tumefaction  may  assume  later  on 
such  extent  and  present  such  hardness  as  to  make  the  diagnosis  quite 
obscure.  The  disease  usually  lasts  many  weeks  or  months.  There 
exists  a  syphilitic  form  of  periostitis  of  the  orbit  which  can  generally 
be  removed  without  death  of  the  bone  by  vigoi-ous  specific  treatment. 

Most  commonly,  however,  periostitis  is  due  to  infection  by  either 
tubercle  bacilli  or  one  of  the  ordinary  forms  of  pus-microbes.  The 
tubercular  form  is  more  common  in  children  than  in  adults.  These 
varieties  of  the  disease  always  proceed  to  the  suppurative  stage,  and 
will  often  lead  to  localized  necrosis  or  caries  of  the  orbital  wall.  As 
soon  as  the  tumefaction  suggests  the  presence  of  pus,  it  is  best  to 
explore  for  it  with  a  stout  needle.  The  pus  should  then  be  evacuated 
by  an  incision  guided  by  a  thorough  anatomical  knowledge. 
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In  view  of  the  importance  of  the  surrounding-  tissues  all  operative 
work  should  be  done  under  the  utmost  aseptic  conditions. 

As  a  rule,  the  pus  can  be  reached  by  the  shortest  route  by  an  incision 
through  the  conjunctiva.  Since  the  mucous  membrane  cannot  be  kept 
aseptic,  infection  of  the  wound  must  be  prevented  by  introducing  iodo- 
form into  it.  If  pus  is  found,  the  surgeon  should  then  probe  for  dead 
bone,  indicative  of  caries  or  necrosis  of  the  orbital  walls.  But  unless 
a  sequestrum  is  found  detached  it  is  generally  not  the  better  plan  to 
attempt  to  remove  it,  on  account  of  the  danger  of  wounding  the  adjoin- 
ing st  ructures.  By  maintaining  drainage  for  the  pus  and  combating  the 
infection  by  means  of  iodoform  suspensions  injected  into  the  fistula,  we 
can  prevent  further  damage  and  can  safely  wait  for  either  spontaneous 
repair  of  the  carious  bone  or  the  complete  loosening  of  the  sequestrum. 
In  some  instances,  however,  especially  where  the  caries  alFects  the  rim 
of  the  orbit,  it  may  be  the  speedier  plan  to  use  the  curette. 

Caries  of  the  orbital  rim  is  apt  to  lead  to  ectropion  on  account  of 
the  cicatricial  contraction  of  fistulous  tracts.  In  such  cases  the  best 
results  can  be  obtained  by  deferring  any  ectropion  operation  until  the 
disease  has  been  completely  healed  for  at  least  a  number  of  weeks. 
Should  the  ectropion  be  so  extensive  that  the  eyeball  needs  protection, 
it  may  be  best  to  temporize  by  shortening  the  lid  aperture  by  means 
of  tarsorrhaphy. 

Orbital  Cellulitis  or  Phlegmon  of  the  orbital  cellular  tissue  can 
usually  be  distinguished  from  orbital  periostitis  by  reason  of  the  dif- 
fuseness  of  the  inflammatory  process  and  the  absence  of  any  localized 
tumefaction.  Occasionally,  although  rarely,  instances  are  met  with 
which  present  all  the  appearances  of  inflammation  of  the  orbital  cel- 
lular tissue,  but  end  in  resolution  within  a  few  days.  In  most  cases, 
however,  the  disease  terminates  in  suppuration  and  heals  only  after 
the  pus  can  find  sufficient  vent. 

Orbital  cellulitis  may  be  of  traumatic  origin.  It  has  been  caused 
by  perforation  of  the  lachrymal  sac  by  forcible  probing,  the  infective 
material  being  conveyed  by  the  probe  or  coming  from  the  purulent 
contents  of  the  diseased  sac.  In  other  instances  the  disease  is  a  mani- 
festation of  a  pysemic  condition.  It  may  also  follow  facial  ervsipelas 
or  carbuncles  of  the  face,  in  which  case  the  infection  proceeds  along 
the  veins. 

Phlebitis  of  the  orbital  vein  may  terminate  fatally  by  extending 
to  the  cavernous  sinus.  More  often,  however,  the  course  of  venous 
infection  is  the  reverse.  A  phlebitis  of  the  cavernous  sinus  spreads 
downward  and  invades  the  orbits,  almost  invariably  both  at  the  same 
time.  The  diagnosis  of  this  precarious  condition  depends  on  the 
coexistence  of  cerebral  symptoms  with  the  usual  indications  of  orbital 
inflammation. 
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No  medicinal  treatment  is  known  that  could  exert  any  specific  influ- 
ence in  orbital  cellulitis.  Hot  applications  may  soothe  the  pain  and 
hasten  the  occurrence  of  suppuration.  As  soon  as  the  latter  can  be 
recognized  surgical  means  are  of  course  indicated. 

Inflammation  of  the  Capsule  of  the  Eyeball  or  Sheath  of 
Tenon,  or  Tenonitis  Capsulitis,  can  sometimes  be  recognized  as  an 
inflammation  distinct  from  the  diffuse  phlegmon  of  the  orbital  cellular 
tissue.  The  inflammation  is  limited  to  the  immediate  vicinity  of  the 
eyeball,  being  sometimes  localized  only  on  one  side.  Suppuration 
apparently  confined  to  the  sheath  of  Tenon  has  been  known  to  follow 
strabismus  operations,  particularly  muscular  advancement. 

In  some  instances  the  disease  seems  to  be  of  rheumatic  origin. 
Comparatively  frequent  instances  of  both  the  non-suppurative  and 
suppurative  forms  of  tenonitis  have  lately  been  recorded  as  a  conse- 
quence of  influenza.  The  non-suppurative  form  is  of  uncertain  dura- 
tion. In  some  cases  its  course  seems  to  be  influenced  by  the  use  of 
salicylate  of  sodium,  while  other  cases  prove  refractory  to  all  treatment. 
If  suppuration  occurs  it  must  be  treated  on  the  usual  surgical  prin- 
ciples. 

Haemorrhage  into  the  Orbit  is  most  commonly  of  traumatic  ori- 
gin. If  caused  by  blunt  force,  it  is  of  grave  significance,  since  it  is  usu- 
ally, though  not  invariably,  indicative  of  fracture  of  the  skull.  Non- 
traumatic haemorrhage  is  very  rare,  but  has  been  observed  in  scurvy 
and  degenerative  condition  of  the  blood-vessels,  and  exceptionally  as 
the  result  of  severe  efforts  like  coughing. 

The  diagnosis  of  haemorrhage  depends  on  the  sudden  occurrence  of 
effusion  into  the  orbit,  usually  with  bloody  infiltration  of  the  conjunc- 
tiva, sometimes  of  the  lids. 

Copious  haemorrhage  may  lead  to  serious  consequences  by  compres- 
sion of  the  optic  nerve  and  vessels  of  the  eye. 

The  continuance  of  the  haemorrhage  may  be  held  in  check  by  a 
compressive  bandage.  Its  reabsorption  cannot  be  hastened  except, 
perhaps,  by  massage  or  the  internal  use  of  pilocarpine. 

Emphysema  of  the  Orbit  may  result  from  fractures  of  the  floor 
or  internal  wall  of  the  orbit,  whereby  air  can  be  forced  from  the  nose 
into  the  orbital  cellular  tissue.  The  peculiarities  of  gaseous  infiltra- 
tion of  the  tissues  and  conjunctiva  are  unmistakable.  If  the  patient 
abstains  from  all  violent  expiratory  efforts  the  air  in  the  cellular  tissue 
is  soon  reabsorbed. 

Tumors  of  the  Orbit,  although  not  frequent,  may  occur  in  great 
variety.  Instances  of  almost  all  known  types  of  neoplasms  have  been 
observed  in  the  orbit.  They  may  originate  from  the  nerves  or  the  mus- 
cles of  the  eye,  from  the  periosteum  or  bony  walls,  from  the  tear-gland, 
from  the  orbital  cellular  tissue  or  blood-vessels,  or  from  the  eyeball 
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itself,  or  grow  inward  from  the  skin.  The  diagnosis  of  the  nature  of 
a  tumor  is  necessarily  difficult. 

The  history  of  the  growth  as  well  as  the  general  history  of  the 
patient  must  be  carefully  compared  with  all  that  can  be  ascertained 
regarding  the  new  formation  by  sight  and  touch.  Its  site,  mobility 
or  attachments,  softness  or  hardness,  fluctuation  (often  very  obscure) 
or  compressibility,  must  form  the  basis  of  our  judgment;  which  may 
also  be  aided  by  an  exploratory  puncture. 

Carcinoma  and  Sarcoma  are  the  most  serious  of  all  orbital 
tumors  and  require  complete  extirpation.  If  they  are  not  strictly 
localized  and  circumscribed,  it  is  safer,  indeed,  to  remove  all  the  con- 
tents of  the  orbital  cavity,  including  the  periosteum.  On  the  other 
hand,  non-malignant  growths  need  removal  only  if  by  reason  of  their 
size  they  cause  annoyance  or  if  their  history  indicates  further  tendency 
to  grow.  In  the  removal  of  a  non-malignant  tumor  all  efforts  should 
be  made  to  spare  the  eyeball,  even  if  sightless,  and  certainly  if  func- 
tionally intact.  But  as  this  operation  may  not  prove  feasible,  the 
patient's  consent  to  sacrifice  the  eye,  if  necessary,  should  be  obtained 
beforehand. 

Cysts  are  the  least  harmful  of  any  tumors.  If  they  require  excis- 
ion on  account  of  their  size,  the  complete  sac  should  be  removed.  In 
the  case  of  the  echinococcus  and  cysticercus  cysts  (both  very  rare)  thor- 
ough evacuation  of  the  cyst  is  sufficient. 

Hernia  of  the  Brain,  or  Encephalocele,  a  protrusion  of  a  sac  of 
meninges  through  the  upper  wall  of  the  orbit,  resembles  a  cyst,  but 
may  be  distinguished  by  its  compressibility  and  the  occurrence  of 
cerebral  symptoms  on  compression.  This  rare  lesion  is  always  con- 
genital, and  usually  destroys  life  at  an  early  period.  No  satisfactory 
treatment  has  yet  heen  devised. 

Bony  Tumors  starting  from  the  orbital  walls  offer  often  great 
difficulties  to  the  operator  on  account  of  their  hardness.  The  radical 
operation  is  hence  very  dangerous.  Their  only  danger  to  life  lies  in 
the  possibility  of  growing  into  the  cranial  cavity,  and  this  event  cannot 
be  avoided  by  an  operation.  Hence  if  the  pain  due  to  the  crowding 
of  the  orbital  contents  requires  relief,  it  is  often  better  to  enucleate  the 
eye  rather  than  to  attack  the  osteoma. 

Vascular  Tumors  can  sometimes  be  recognized  by  their  extension 
into  the  lid.  They  are  characterized  by  compressibility,  as  well  as 
inversely  by  their  turgescencc  during  forcible  expiration  or  from  low 
position  of  the  head.  A  cure  can  usually  be  effected  by  electrolysis 
through  needles  plunged  into  the  tumor.  If  this  does  not  succeed, 
extirpation  must  be  resorted  to  if  they  continue  to  grow.  The  fre- 
quent existence  of  a  capsule  renders  the  extirpation  less  bloody  than 
might  be  expected. 
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Pulsating  Exophthalmos  is  a  very  characteristic  morbid  condition 
of  the  orbit  in  which  the  eyeball  is  pushed  forward  by  compressible 
vascular  tissue  behind  it,  the  pulsations  of  which  can  be  felt  by  the 
finger  placed  on  the  lid.  The  pulsating  movement  may  even  be  visible, 
while  a  purring  noise  can  usually  be  heard  on  auscultation  or  by  the 
patient  himself.  The  lesion,  even  if  not  traumatic  in  origin,  gener- 
ally begins  rather  suddenly,  as  if  a  vessel  had  burst.  Once  begun,  the 
exophthalmos  may  continue  its  growth.  Various  lesions  have  been 
found  at  autopsies  as  the  cause  of  these  symptoms.  Sometimes  it  M  as 
a  true  or  false  aneurism  of  the  ophthalmic  artery  ;  in  other  instances  a 
false  aneurism  caused  by  a  rent  in  the  carotid  artery  inside  the  cavern- 
ous sinus ;  again,  an  artero-venous  aneurism  of  the  orbit,  or  simply  a 
bunch  of  varicose  veins.  Rarely  these  symptoms  are  simulated  by  an 
unusually  vascular  malignant  tumor.  The  affection  is  a  very  serious 
one,  as  apart  from  the  disfigurement  it  causes  much  local  discomfort 
and  often  persistent  vertigo.  The  eyeball  is  very  apt  to  suffer  from 
either  corneal  complications  or  neuritis  and  atrophy  of  the  optic  nerve. 
There  is,  however,  scarcely  any  direct  danger  to  life.  Spontaneous 
recovery,  while  not  unknown,  is  a  very  rare  event. 

The  most  efficacious  treatment  of  an  aneurismal  condition  in  the 
orbit  or  intracranial  cavity  is  the  reduction  of  the  blood-supply  through 
the  carotid  artery.  Compression  of  the  common  carotid  should  first  be 
resorted  to.  In  some  instances  all  symptoms  cease  during  carotid  com- 
pression ;  in  others  their  intensity  is  merely  diminished  more  or  less. 
The  more  apparent  the  immediate  effect,  the  better  is  the  prospect  of 
accomplishing  a  cure  by  compression  of  the  carotid  artery  with  the 
fingers  or  some  form  of  tourniquet-like  instrument.  The  compression 
need  not  be  continuous,  except  in  traumatic  cases.  The  proportion  of 
cases  actually  cured  by  compression  is,  however,  very  small. 

If  a  few  days'  trial  with  this  method  leads  to  no  permanent  improve- 
ment, nothing  less  than  ligation  of  the  common  carotid  artery  can  be 
depended  upon.  After  the  ligature  the  symptoms  diminish  at  once  or 
very  rapidly,  and  in  three  to  four  weeks,  at  the  most,  the  normal  con- 
dition of  the  orbit  has  been  re-established.  Of  56  cases  of  pulsating 
exophthalmos  collected  by  Sattler,1  ligature  of  the  common  carotid 
cured  37  patients.  In  11  the  treatment  failed,  and  8  died  in  conse- 
quence. As  most  of  these  cases  elate  back  to  pre-antiseptic  days,  the 
mortality  might  be  expected  to  be  much  smaller  with  antiseptic  opera- 
tion. Electrolysis  of  the  pulsatile  tumor  by  means  of  inserted  needles 
has  not  given  many  satisfactory  results,  but  may  be  considered  at  least 
devoid  of  danger.  On  the  other  hand,  injections  of  iron  salts  and  other 
astringents,  although  a  few  successful  cases  have  been  reported,  cannot 

1  < I raefe-Saemmh  Handbuch  des  Augenheilktui<l<;  vol.  vi.,  where  the  literature  up  t>> 
1880  can  be  found. 
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but  be  considered  a  very  dangerous  procedure,  especially  if  the  injection 
happens  to  strike  a  vein.  Injections  of  ergotin  in  the  vicinity  of  the 
tumor  have  oured  only  one  case,  but  failed  in  four  others  in  which  they 
were  tried. 


DISEASES  OF  THE  LACHRYMAL  APPARATUS. 

Diseases  of  the  Lachrymal  Gland. 

The  lachrymal  gland  is  not  often  the  seat  of  disease. 
Acute  Inflammation  has  been  observed,  revealing  itself  by  pain 
and  tenderness  and  inflammatory  swelling  at  the  outer  upper  corner  of 
the  orbit,  with  protrusion  of  the  gland  under  the  conjunctiva.   As  soon 
as  the  presence  of  pus  can  be  determined  it  should  be  allowed  to  escape. 

Subacute  Inflammation  of  the  Tear-g-land,  not  of  a  suppurative 
character,  has  been  seen  in  connection  with  mumps  of  the  salivary 
glands,  but  also  without  it.  It  is  apt  to  be  very  persistent,  lasting 
for  months,  but  ultimately  disappearing  without  residue.  No  treat- 
ment is  known  to  influence  its  course. 

Tumors  of  the  Tear-gland  show  themselves  by  protrusion  of  a 
more  or  less  hard  swelling  under  the  conjunctiva  outward  and  above 
the  eyeball.  They  may  be  carcinoma,  sarcoma,  adenoma,  or  fibroma. 
As  their  nature  cannot  be  recognized  clinically,  every  tumor  of  the 
lachrymal  gland  which  is  not  plainly  an  inflammatory  swelling 
requires  extirpation  of  the  gland. 

Dacryops  is  a  rare  tumor  under  the  conjunctiva,  resulting  from  the 
cystic  dilatation  of  one  of  the  excretory  ducts  of  the  lachrymal  gland. 
Its  fluid  contents  can  be  squeezed  out.  It  can  be  cured  by  removal  of 
part  of  the  cyst- wall. 

Diseases  op  the  Lachrymal  Passages. 

Strictures. — The  calibre  of  the  lachrymal  passages  is  narrowed 
whenever  any  part  of  their  wall  is  either  thickened  or  retracted  by 
interstitial  shrinkage.  As  the  result  of  these  changes  the  passage 
can  no  longer  carry  off  the  tears.  This  accumulation  of  tears  in 
the  internal  corner  of  the  eye  and  overflow  over  the  face  is  known 
as  epiphora. 

The  tears,  however,  are  not  normally  secreted  in  sufficient  quantity 
to  require  a  draining  channel  except  when  the  eye  is  irritated — for  in- 
stance, by  wind  or  dust  or  during  the  act  of  crying.  Hence  imperme- 
ability of  the  tear-duct  does  not  necessarily  lead  to  constant  overflow 
of  tears  over  the  face.    Clinically,  however,  we  find  that  those  causes 
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which  are  responsible  for  the  disease  of  the  tear-passage  also  suffice  to 
keep  the  eye  in  an  irritated  condition  in  many  instances.  Thus  chronic 
conjunctivitis  or  nasal  disease  may  lead  not  only  to  insufficiency  of  the 
tear-duct,  but  may  by  their  presence  maintain  a  more  or  less  continu- 
ous flow  of  tears.  Watering  of  the  eye  due  to  lachrymal  stricture  is 
hence  cither  an  occasional  or  an  almost  continuous  annoyance. 

Obstruction  of  the  lachrymal  passages  may  in  some  instances  give 
rise  to  no  complaint  beyond  the  annoyance  caused  by  the  overflow  of 
tears.  Most  of  the  patients,  however,  suffer  from  more  or  less  burn- 
ing and  smarting  and  inability  to  use  the  eyes  continuously.  The 
disease  is  also  likely  to  lead  to  complications.  Very  commonly  bleph- 
aritis and  chronic  conjunctivitis  are  maintained  by  the  irritation  due 
to  the  constant  presence  of  tears.  It  is  also  not  rare  to  see  an  occa- 
sional acute  erythema  of  the  skin  of  the  lids  sometimes  prolonged  into 
a  chronic  form. 

While  obstruction  of  the  tear-duct  (without  suppuration)  cannot  be 
considered  a  direct  cause  of  corneal  disease,  it  is  often  observed  that 
corneal  inflammations,  incidentally  acquired,  are  particularly  persistent 
in  cases  of  epiphora. 

The  diagnosis  of  lachrymal  stricture  cannot  be  based  alone  on  the 
patient's  statement  that  the  eye  waters.  For  a  flow  of  tears  too  copi- 
ous to  be  carried  off  by  a  normal  duct  may  be  kept  up  by  any  irri- 
tant disease,  acute  or  chronic,  of  the  eye,  eyelids,  or  nose.  It  is  not 
uncommon  to  find  some  of  these  conditions  coexisting  with  lachrymal 
obstruction.  Whenever  we  can  learn  that  the  tears,  although  over- 
flowing, find  their  way  partly  into  the  nose,  a  stricture  can  be  excluded. 
When  the  evidence  is  not  clear  on  this  question,  the  history  as  to 
whether  the  watering  preceded  the  other  complaints  may  assist  in 
arriving  at  a  diagnosis. 

In  order  to  confirm  the  diagnosis  we  must  then  proceed  to  probe 
the  lachrymal  duct.  The  method  of  probing  will  be  described  under 
the  head  of  Treatment. 

In  the  case  of  obstructed  lachrymal  passage  the  probe  will  encounter 
an  obstacle — either  1,  in  the  canaliculus,  2,  at  the  junction  of  the  canal- 
iculus with  the  lachrymal  sac,  or  3,  toward  the  nasal  end  of  the  sac. 
The  stricture  if  in  the  canaliculus  is  generally  only  relative  and  not  an 
absolute  closure.  In  the  other  places  the  obstruction  is  often  absolute. 
The  nature  of  the  strictures  has  been  but  little  investigated  anatomi- 
cally. As  far  as  can  be  judged  from  the  clinical  and  scant  patho- 
logical evidence  it  is  either  an  inflammatory  thickening  of  the  mucous 
membrane  or  in  the  more  obstinate  cases  a  cicatricial  sclerosis  of  the 
connective-tissue  wall. 

Ulceration,  especially  syphilitic,  lupus,  or  tumors  in  the  nose  may 
lead  to  partial  obliteration  of  the  duct  by  adhesion  «»('  its  walls.  This 
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may  also  result  from  injury  due  to  previous  careless  probing.  In  a 
few  instances  lime  concretions  and  occasionally  masses  of  fungi  have 
been  found  in  the  duet. 

The  causes  which  commonly  lead  to  lachrymal  strictures  are  catar- 
rhal, follicular,  or  trachomatous  disease  of  the  conjunctiva,  and,  perhaps 
even  more  frequently  disease  of  the  nasal  mucous  membrane  extending 
upward  through  the  nasal  duct.  In  those  cases  in  which  no  cause  can 
be  ascertained  at  the  time  of  examination,  the  lachrymal  affection  origi- 
nated from  some  inflammatory  condition  of  the  conjunctival  or  nasal 
membrane  which  may  by  itself  have  disappeared,  while  the  lesion  in 
the  narrow  lachrymal  passage  persists. 

For  exploratory  or  curative  purposes  the  lachrymal  passages  may 
be  entered  without  the  use  of  a  knife  if  the  punctum  is  sufficiently 
large  to  admit  the  fine  point  of  a  conical  stylet,  which  introduced  as 
far  as  possible  dilates  the  end  of  the  canaliculus  so  as  to  permit  the 
easy  entrance  of  the  blunt  probe. 

The  moderate  pain  can  be  somewhat  diminished  by  previously  hold- 
ing a  minute  pledget  saturated  with  10  per  cent,  cocaine  solution  against 
the  punctum.  If  the  stylet  cannot  enter  the  narrow  punctum,  or  if 
its  use  be  too  painful,  the  fine  blunt-pointed  canaliculus  knife  must  be 
introduced  and  pushed  toward  the  nose  until  it  enters  the  sac.  The 
canaliculus  is  thus  converted  into  an  open  gutter  without  damage  to 
its  function.  It  is  not  best  to  cut  open  the  sac  itself,  except  in  case  of 
firm  stricture  at  the  junction  of  sac  and  canaliculus.  The  probes  intro- 
duced by  Bowman  in  the  form  of  (double)  blunt  cylindrical  stylets, 
ranging  from  INos.  1  to  8  and  known  as  Bowman's  probes  (silver), 
answer  for  all  practical  purposes.  None  of  the  modifications  advocated 
by  other  authors  possess  any  material  advantage  over  them.  Catgut 
probes  (violin  strings  E  to  D)  may  be  more  convenient  for  the  patient's 
personal  use,  if  circumstances  require  it.  The  end  should  be  cut 
obliquely  and  softened  by  momentary  moistening.  It  is  indifferent 
whether  we  enter  through  the  upper  or  lower  canaliculus.  The  skin 
of  the  lid  is  pulled  outward  by  the  thumb  until  tense,  and  the  probe  is 
inserted  into  the  dilated  lower  punctum  downward  (into  the  upper  one 
upward),  and  then  immediately  turned  horizontally  and  insinuated 
without  blind  force  until  it  has  entered  the  lachrymal  sac  and  touches 
its  internal  wall.  It  is  then,  and  not  before,  turned  approximately 
vertical  and  made  to  pass  down  the  whole  length  of  the  duct.  The 
wi<ler  the  nose  is  relatively  at  the  level  of  its  floor,  the  more  the 
direction  of  the  duct  slants  outward,  while  with  a  very  narrow  nose 
and  unusual  lateral  separation  of  the  orbits  the  duct  may  even  trend 
slightly  inward.  Besides,  the  lower  end  of  the  duct  is  usually  a  trifle 
posterior  to  the  sac.  Where  the  upper  orbital  rim  projects  markedly 
the  probe  should  be  bent  slightly  concave.    A  resistance  to  the  probe 
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is  not  necessarily  a  stricture;  it  may  be  a  prominence  of  one  of  the 
avails  or  a  temporary  swelling  of  the  mucous  membrane. 

In  the  normal  passage  probing  causes  no  sharp  pain,  and  a  probe 
No.  1  while  firmly  grasped  enters  without  striking  any  obstacle  that 
gentle  rotation  will  not  overcome.  It  is  not  always  best  to  persist  in 
forcing  the  probe  in  to  its  full  length  if  much  resistance  is  felt.  Some- 
times a  temporary  swelling  will  subside  in  a  couple  of  days,  and  unne- 
cessary pain  can  thus  be  avoided.  If  probe  No.  1  cannot  pass  a  stricture 
without  undue  force,  it  is  preferable  to  insinuate  a  canaliculus  knife 
with  the  finest  blunt  point,  and  to  divide  the  constriction. 

The  prognosis,  and  with  it  the  plan  of  treatment,  depend  on  the 
narrowness  and  the  nature  of  the  constriction.  A  slight  thickening  of 
the  walls  of  the  canaliculus  may  be  cured  in  a  single  sitting,  while  cic- 
atricial constrictions  of  the  sac  or  nasal  duct  may  require  several  months' 
treatment,  with  introduction  of  the  probe  at  first  three  times,  and  later 
once,  a  week.  The  probe  is  supposed  to  act  by  causing  absorption, 
and  is  usually  left  in  from  ten  to  fifteen  minutes.  With  a  constriction 
originally  slight  the  size  of  probe  No.  2  need  not  be  exceeded.  In 
more  obstinate  cases  Nos.  4  to  6  should  be  reached.  Thicker  numbers 
are  of  questionable  benefit. 

The  time  of  individual  sittings  and  the  number  requisite  for  a  cure 
are  very  materially  diminished  by  connecting  the  probe  with  the  neg- 
ative wire  of  a  constant  battery  (from  4  to  8  cells),  as  shown  by  Buf- 
fum,1  and  independently  of  him  by  Jessop  and  Steavenson.2 

The  passage  of  a  current  of  three  to  four  milliamperes  during  one  to 
three  minutes  causes  such  a  relaxation  of  the  constriction  that  the  probe, 
no  matter  how  firmly  grasped  at  first,  can  be  withdrawn  with  ease.  It 
is  hence  easier  to  enter  a  tight  stricture  while  the  probe  is  in  the  electric 
circuit ;  but  this  is  true  only  if  the  probe  forms  the  negative  pole.  If, 
on  the  contrary,  the  probe  is  positive,  it  is  grasped  more  firmly.  The 
positive  sponge  should  be  applied  to  the  side  of  the  nose,  and  unpleasant 
electric  shocks  can  be  avoided  by  making  the  contact  with  the  sponge 
gradual  in  order  not  to  bring  the  current  to  its  full  strength  instantly. 

The  electrolytic  operation  should  be  scarcely  more  painful  than  prob- 
ing. The  writer  can  speak  very  emphatically  on  the  basis  of  his  own 
experience  of  the  value  of  electrolysis,  although  it  does  not  seem  to  be 
as  yet  in  general  use.  The  treatment  must  be  persisted  in  until  the 
probe  last  used  enters  freely  at  the  next  sitting  or  until  all  complaints 
of  watering  have  ceased.  It  must  not  be  forgotten,  however,  that  with 
a  fully  patent  passage  watering  may  still  continue  on  account  of  abnor- 
mally free  secretion  of  tears.  The  same  diseases  of  the  conjunctiva  or 
of  the  nasal  mucous  membrane  which  led  to  the  lachrymal  obstruction 
may  by  themselves  cause  excessive  flow  of  tears.    No  treatment  can 

1  Diseases  of  the  Eye,  1883.  *  Brit.  Med.  Journal,  Dec.  24,  1S87. 
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give  an  absolute  guarantee  against  relapse  of  lachrymal  stricture  if  the 
original  causes  of  it  continue.1 

Eversion  of  the  Punctum  is  occasionally  the  cause  of  persistent 
epiphora.  This  can  be  cured  by  slitting  the  canaliculus  so  as  to  con- 
vert it  into  an  open  gutter  facing  inward. 

Suppuration  of  the  Tear-sac  (Dacryocystitis).— This  disease 
shows  itself  by  the  accumulation  of  pus  in  the  tear-sac. 

As  the  antero- lateral  wall  of  the  sac  becomes  dilated  in  the  course 
of  the  disease,  the  sue  when  full  forms  a  bulging  prominence  at  the 
inferior  internal  angle  of  the  orbit.  This  can  be  emptied  by  gentle 
pressure,  either  upward  into  the  conjunctival  sac  or  downward  into 
the  nose,  according  to  which  path  offers  the  least  resistance. 

Dacryocystitis  is  often,  but  not  invariably,  accompanied  by  stricture, 
either  at  the  junction  of  the  sac  and  the  canaliculi  or  toward  the  nasal 
end  of  the  duct.  The  writer  cannot  share  the  current  view  that  the 
stricture  is  the  cause  of  the  purulent  inflammation,  for  the  history 
of  dacryocystitis  is  not  ordinarily  that  of  a  previous  stricture  without 
suppuration. 

On  the  other  hand,  cases  of  dacryocystitis  without  stricture  are 
sometimes  met  with.  The  disease  is  an  infection  of  the  tear-sac  by 
pus-micrococci.  Where  an  origin  can  be  traced  the  inflammation  of 
the  tear-sac  seems  to  have  followed  some  form  of  nasal  disease,  espe- 
cially a  suppurative  rhinitis,  or,  less  frequently,  erysipelas  of  the  face. 
Such  causes,  as  well  as  the  continuous  suppuration  of  the  sac,  are  suffi- 
cient to  account  for  any  coexisting  obstruction  of  the  passage.  Even 
when  the  tear-duct  is  not  narrowed  the  tenacious  pus  in  the  sac  impairs 
its  function  of  carrying  off  the  tears. 

Hence  dacryo-cystitis  causes  necessarily  the  same  symptoms  as  sim- 
ple stricture — viz.  overflow  of  tears  whenever  they  are  secreted,  be  this 
continuously  or  only  on  special  irritation.  Like  simple  stricture, 
dacryocystitis  is  apt  to  lead  to  chronic  conjunctivitis  and  blepharitis. 
But  besides  this  it  is  a  continuous  danger  to  the  eye,  for  the  infec- 
tious secretion  containing  virulent  pus-micrococci  may  cause  puru- 
lent infection  of  the  cornea  whenever  the  latter  is  accidentally 
wounded. 

The  essential  principle  in  the  treatment  of  purulent  inflammation 
of  the  tear-sac  is  to  give  free  exit  to  the  pus.  Hence  the  canalicu- 
lus should  be  freely  divided,  and  the  incision  should  extend  into  the 
sac.  If  the  large  probe  encounters  any  further  obstacle  lower  down, 
such  stricture  can  also  be  cut  with  the  blunt-pointed  narrow  knife 
pushed  into  the  nasal  duct.  Subsequently  the  sac  must  be  emptied 
of  its  purulent  contents  by  pressure  every  few  hours.  In  very  young 
children  the  writer  lias  sometimes  seen  dacryocystitis  heal  by  systeni- 

1  The  use  of  lend  stylets  left  continuously  in  the  duct  has  been  generally  discarded. 
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atic  evacuation  with  the  finger  kept  up  for  weeks  without  the  use 
of  the  knife. 

In  adults  this  would  not  occur.  If  the  passage  does  not  retain  its 
patency,  large  probes  should  be  used  periodically.  In  this  case  elec- 
tricity may  be  used  to  the  same  advantage  as  in  simple  stricture.  The 
cure  can  be  hastened  by  means  of  injections  through  the  lachrymal 
duct.  In  fact,  some  cases  can  only  be  cured  by  these  means.  We 
can  make  use  of  hollow  probes  into  the  conical  end  of  which  the  tip 
of  a  rubber  bulb-syringe  fits.  A  blunt  canula  attached  to  a  hypo- 
dermic (or  Anel's)  syringe  will  also  answer,  but  is  less  convenient. 
Injection  of  merely  sterile  water  is  of  service  in  washing  out  the  pus. 
Of  the  various  astringents  in  vogue,  the  writer  has  seen  the  best  effects 
from  solutions  of  nitrate  of  silver,  1  to  5  per  cent,  in  strength.  Great 
care  must  be  taken  that  this  fluid  does  not  escape  into  the  conjunctival 
sac.  I  have  also  seen  decided  advantage  from  the  use  of  borated  glyce- 
rin injections  (1  part  of  boric  acid  in  4  of  glycerin).  As  the  result  of 
such  treatment  the  yellow  pus  changes  speedily  into  transparent  glairy 
mucus,  diminishing  likewise  in  quantity.  It  may  take,  however,  a 
long  time,  even  many  months,  before  this  stage  changes  to  the  normal 
condition.  Sometimes  the  cause  of  the  persistence  will  be  found  to  be 
dead  bone  detected  by  the  probe.  Operations,  however,  for  its  removal 
cannot  be  recommended  on  account  of  the  anatomy  of  the  parts.  In 
such  cases  I  have  found  a  beneficial  effect  by  suspending  iodoform  in 
the  borated  glycerin.  The  treatment  of  dacryo-cystitis  by  medicated 
gelatin  bougies  or  medicated  catgut  probes  I  have  not  found  equal  to 
injections. 

Phlegmon  of  the  Tear-sac. — Purulent  inflammation  of  the 
tear-sac  extends  in  some  instances  to  the  tissues  outside  of  the  sac. 
The  skin  between  the  lower  lid  and  the  bridge  of  the  nose  becomes 
reddened  and  infiltrated,  and  if  not  treated  promptly  the  pus  will  find 
vent  through  a  lachrymal  fistula.  At  its  beginning  the  disease  may  be 
mistaken  for  erysipelas,  but  the  history  of  previous  watering  of  the 
eyes  will  aid  in  making  the  diagnosis.  The  disease  is  usually  painful, 
and  the  resulting  fistula  proves  very  obstinate.  The  treatment  is  the 
same  as  in  simple  dacryo-cystitis ;  but  if  on  account  of  the  swelling  the 
sac  cannot  be  entered  by  way  of  the  canaliculus,  it  is  preferable  to 
incise  the  sac  at  the  most  bulging  point,  for  the  fistula  resulting  from 
the  clean  cut  heals  easier  than  the  hole  formed  by  burrowing  pus.  As 
soon  as  the  swelling  subsides  the  sac  should  be  opened  from  above. 
As  the  pus  begins  to  diminish  the  closure  of  the  fistula  can  be  favored 
by  blowing  iodoform  into  it  and  closing  it  with  collodion.  An  old  and 
neglected  fistula  may  require  destruction  of  its  walls  by  means  of  nitrate 
of  silver  or  the  galvanic  cautery. 

If  phlegmon  of  the  tear-sac  cannot  be  cured  or  relapses  persistently, 
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the  better  plan  is  to  obliterate  the  sac.  It  should  be  opened  freely  by 
an  incision  through  the  skin,  curetted  thoroughly,  and  then  cauterized 
with  nitric  acid,  or  still  better  with  a  hot  wire.  We  thereby  remove 
the  danger  to  the  eye  arising  from  a  suppurating  sac,  while  the  result- 
ing watering,  although  incurable,  is  generally  only  very  slight. 


DISEASES  OF  THE  EYELIDS. 

Diseases  of  the  Skin  op  the  Lids. 
The  skin  of  the  lids  is  subject  to  the  same  forms  of  affections  as 
the  rest  of  the  integument.    As  skin  diseases  in  general  are  fully  dis- 
cussed in  another  part  of  this  work,  there  is  no  object  in  a  mere  repe- 
tition. 

It  must  be  remembered,  however,  that  cutaneous  lesions  of  the  lids 
are  apt  to  be  accompanied  by  greater  swelling  and  oedema  than  in 
other  parts  of  the  body,  on  account  of  the  redundancy  and  mobility  of 
the  skin  and  its  loose  attachment  to  the  deeper  parts.  On  account  of 
the  proximity  of  the  eye,  irritant  applications  must  be  used  with  greater 
caution  than  on  other  parts  of  the  surface.  Chrysarobin,  for  instance, 
cannot  be  applied  to  the  lids  without  the  risk  of  a  severe  inflammation 
of  the  conjunctiva  or  even  of  the  deeper  parts  of  the  eye. 

Insufficient  Length  of  the  Skin  of  the  Eyelids  has  been  described 
by  Fuchs 1  as  a  not  uncommon  condition  which  may  lead  to  morbid  con- 
sequences. Where  the  skin  is  insufficient,  so  as  to  be  drawn  unduly  tense 
on  closing  the  lids,  the  person  cannot  close  the  eyes  so  as  to  bring  the 
edges  of  the  lids  into  actual  contact  without  more  than  the  ordinary 
unconscious  effort.  It  is  only  by  a  conscious  exertion  that  such  an  eye 
can  shut  completely.  He  is  therefore  apt  to  sleep  with  the  eye  partly 
open.  While  the  cornea  rolls  upward  during  sleep  a  portion  of  the 
sclera  remains  exposed  to  the  air  in  such  patients,  and  this  nocturnal 
irritation  by  drying  of  the  sclera  and  the  deposition  of  dust  upon  it  is 
a  source  of  blepharitis,  chronic  conjunctivitis,  and  over-secretion  of 
tears.  In  any  suspected  instance  the  diagnosis  can  be  made  by  order- 
ing the  patient  to  shut  his  eyes  gently  and  without  effort,  in  which  case 
a  few  millimetres  of  sclera  remain  still  uncovered.  Fuchs  has  shown 
that  the  lids  are  insufficient  for  their  function  if  the  skin  of  the  upper 
lid  is  not  at  least  one  and  a  half  times  as  long  as  the  distance  from 
brow  to  lashes.  The  height  of  the  lid  is  measured  from  the  brow  to 
the  free  margin  while  the  eye  is  gently  closed,  and  the  repetition  of 
this  measurement  on  pulling  the  lashes  downward  and  the  eyebrow 
1  Arch.f.  Ophth.,  vol.  xxxi.,  Part  ii.,  p.  97. 
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upward  with  the  fingers,  so  as  to  put  the  lid  on  the  stretch,  gives 
the  length  of  skin. 

The  effects  of  the  insufficiency  can  be  combated  by  closing  the 
eyes  at  night  with  a  pad  and  bandage.  The  writer  prefers  a  strip  of 
gold-beater's  skin  adhesive  plaster  for  this  purpose. 

Temporary  closure  of  the  lids  by  these  means  obviate  the  evil 
results,  but  serves  also  in  restoring  the  proper  function  of  the  lids. 
Where  the  insufficiency  is  very  excessive,  the  lid-aperture  may  he 
shortened  by  the  operation  of  tarsorrhaphy. 

Diseases  of  the  Tarsus  and  the  Edge  op  the  Lids. 

Blepharitis. — Synonyms:  Blepharitis  ciliaris,  Bleplmro-adenitis, 
Ophthalmia  tarsi. 

This  disease  is  characterized  by  an  inflammatory  redness  and  more 
or  less  swelling  of  the  free  border  of  the  lid.  According  to  the  locali- 
zation of  the  inflammatory  process  we  can  recognize  three  different 
forms  of  inflammation  of  the  edge  of  the  lids — viz. : 

I.  Squamous  Blepharitis. — In  this  form  loose  scales  are  found 
on  the  reddened  edge  of  the  lid,  usually  adhering  to  the  cilia.  Under- 
neath the  scales  the  skin  is  intact. 

II.  Ulcerative  Blepharitis. — The  ulcers,  mostly  superficial, 
involve  the  openings  of  the  ciliary  hair-follicles.  They  are  commonly 
covered  with  firmly  adhering  crusts. 

III.  Interstitial  Blepharitis,  a  condition  of  diffuse  inflam- 
mation of  the  ciliary  part  of  the  tarsus  without  either  ulceration  or 
desquamation.  This  form  may  coexist  with  either  of  the  -other 
varieties  of  ciliary  inflammation,  and  being  more  persistent  it  may 
continue  after  the  superficial  lesion  has  been  cured. 

While  these  forms  represent  really  different  processes  and  require 
different  local  treatment,  we  can  consider  them  in  common  as  far  as 
their  etiology  and  clinical  history  is  concerned. 

Inflammation  of  the  edge  of  the  lid  is  a  very  common  disease.  It 
does  not  begin  often  during  infancy,  but  most  frequently  during  child- 
hood, especially  toward  puberty,  and  less  commonly  in  advanced  life. 
It  may  come  on  so  gradually  that  its  exact  date  cannot  be  stated,  or  it 
may  begin  more  severely,  generally  in  the  course  of  an  acute  nasal 
catarrh  or  some  infectious  fever  like  measles.  It  has  little  tendency 
to  heal  spontaneously,  evidently  because  certain  conditions  (to  be 
detailed  subsequently)  which  favor  its  occurrence  are  not  apt  to  cease 
except  under  treatment.  Some  patients,  however,  lose  their  disease 
gradually  after  puberty. 

Blepharitis  may  in  some  instances  cause  no  annoyance  whatsoever 
(except  the  trifling  disfigurement),  while  in  others  it  produces  a  feeling 
of  heaviness  and  burning  in  the  eyelids,  or  even  distinct  pain,  aggra- 
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vated  by  exposure  to  wind  or  any  use  of  the  eyes.  In  extreme  cases 
it  may  lead  to  inability  to  use  the  eyes  for  any  length  of  lime  on 
account  of  fatigue,  pain,  or  watering.  Of  course  all  gradations 
between  these  extremes  may  occur,  from  practical  indifference  to  con- 
siderable sufferiug.  Eyes  with  blepharitis  are  usually  quite  sensitive 
to  slight  irritations,  such  as  smoke,  dust,  and  wind.  The  disease  in  any 
of  its  forms  causes  falling  out  of  the  eyelashes.  But  this  loss  is  not 
permanent  unless  the  disease  lasts  indefinitely.  The  ulcerative  form 
is  more  apt  to  lead  to  permanent  loss  of  the  cilia  than  the  other 
varieties.  A  more  serious  danger  is  the  liability  to  irregular  shrinkage 
of  the  tarsus,  especially  as  the  result  of  long-standing  interstitial 
blepharitis,  resulting  in  turning  in  of  the  eyelashes  or  even  of  the 
entire  edge  of  the  lid,  for  this  condition  endangers  the  transparency 
and  integrity  of  the  cornea,  besides  keeping  the  eye  in  a  state  of  con- 
tinual irritation.  Blepharitis  is  often  accompanied  by  slight  but  per- 
sistent catarrhal  conjunctivitis,  probably  the  result  of  the  same  influ- 
ences as  the  blepharitis  itself.  The  squamous  form  of  the  disease  can 
scarcely  be  called  a  danger  to  the  eye.  But  in  patients,  especially 
children,  suffering  with  the  ulcerative  form  of  blepharitis,  ulcers  and 
infiltration  of  the  cornea  are  sufficiently  common  to  justify  the  sus- 
picion that  the  occurrence  of  corneal  disease  is  favored  by  the  inflam- 
mation of  the  lids.  This  view  is  confirmed  by  the  favorable  influence 
which  treatment  of  the  ulceration  on  the  edge  of  the  lid  by  nitrate 
of  silver  often  exerts  on  the  course  of  the  corneal  disease. 

In  considering  the  etiology  of  blepharitis  we  must  take  into  account 
certain. morbid  conditions,  one  or  more  of  which  are  found  in  nearly 
every  instance  of  the  disease.  The  result  of  treatment  shows  them  to 
be  the  predisposing  conditions  which  may  lead  to  the  inflammation  of 
the  border  of  the  lid. 

1.  Blepharitis,  especially  the  ulcerative  and  interstitial  forms,  often 
results  from  obstruction  of  the  tear-passages.  Since  the  irritation  of 
the  inflamed  lid  may  cause  by  itself  an  augmented  flow  of  tears,  the 
mere  watering  of  the  sensitive  eye  is  not  sufficient  evidence  of  lachry- 
mal stricture.  But  when  disease  of  the  lachrymal  passage  can  be 
shown  to  exist  by  the  accumulation  of  pus  in  the  sac  or  by  the  resist- 
ance  met  by  the  probe  on  sounding  the  duct,  a  cure  of  the  blepharitis 
cannot  be  expected  until  the  lachrymal  anomaly  is  removed. 

2.  In  certain  instances  nasal  disease  stands  in  a  causative  relation 
to  blepharitis.  This  may  take  any  form,  hypertrophic,  atrophic,  or 
purulent  rhinitis,  or  simply  obstruction  of  the  nasal  passages.  The 
frequent  coincidence  of  blepharitis  with  nasal  disease,  with  precedence 
of  the  latter,  suggests  their  relationship.  But  the  persistence  of  the 
nasal  anomaly  does  not  always  prevent  the  cure  of  the  blepharitis  by 
local  means.   Yet  cases  are  not  rarely  met  with  which  prove  refractory 
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to  all  treatment  until  the  nasal  passages  are  restored  to  their  normal 
condition,  while  occasionally  a  blepharitis  will  disappear  without  appli- 
cations to  the  lid  during  the  course  of  successful  nasal  treatment. 

3.  A  number  of  patients  with  blepharitis  suffer  from  eye-strain  due 
to  hypermetropia  or  some  form  of  astigmatism.  That  this  strain  is  one 
of  the  conditions  favoring  the  inflammation  of  the  lids  is  shown  by  the 
greater  readiness  with  which  a  previously  obstinate  blepharitis  often 
disappears  after  the  correction  of  the  optic  defect  by  suitable  glasses. 

4.  In  a  limited  number  of  instances  of  refractory  blepharitis,  gen- 
erally the  scaly  form,  the  underlying  fault  is  found  to  be  a  shortness  of 
the  skin  of  the  lids,  in  consequence  of  which  the  patient  cannot  close 
his  lids,  so  as  to  make  their  edges  come  in  contact,  without  conscious 
exertion.  No  permanent  cure  can  be  obtained  in  such  cases  unless 
the  lids  are  kept  closed  during  sleep  by  a  bandage  or  an  adhesive 
strap. 

I.  Squamous  blepharitis  affects  both  eyes  and  both  upper  and  lower 
lids  uniformly  in  most  instances.  It  is  evidently  a  disease  analogous  to 
pityriasis  or  seborrhoea  of  the  scalp.  Its  characteristic  feature  is  epi- 
thelial desquamation  extending  into  the  glands.  The  redness  of  the 
border  of  the  lid  may  be  very  slight.  "Whether  it  is  directly  due  to 
infection  is  not  known.  But,  as  a  rule,  one  of  the.  previously 
mentioned  predisposing  conditions  will  be  found  present.  Yet  these 
are  only  influences  which  favor  the  occurrence  of  the  disease,  but  can- 
not be  called  a  direct  cause  of  it,  and,  in  spite  of  their  persistence,  most 
cases  can  be  cured  by  local  treatment.  Mercurial  preparations  are 
most  commonly  used  for  this  purpose.  A  salve  consisting  of  white 
precipitate  (ammonio-chloride)  or  the  yellow  oxide  of  mercury  in  15 
parts  of  vaselin  may  be  rubbed  into  the  roots  of  the  cilia  before  retir- 
ing. If  the  mercuric  oxide  contains  soluble  impurities  it  will  be  found 
unpleasantly  irritant.  The  writer  has  found  Merck's  yellow  oxide 
unobjectionable  in  this  respect.  In  using  this  or  any  other  salve  the 
scales  should  be  removed  before  application.  Where  they  are  very 
adherent  the  writer  has  used  to  advantage  a  10  per  cent,  solution  of 
chloral  in  water  for  moistening  the  edge  of  the  lid,  with  care  not  to 
get  it  on  the  conjunctiva.  If  at  all  successful,  mercurial  preparations 
will  gradually  improve  the  condition  of  the  lids,  so  that  a  relative1  cure 
can  be  accomplished  in  three  to  four  weeks;  but  it  is  always  advisable 
to  continue  their  use  for  weeks,  or  even  months,  in  order  to  guard 
against  a  relapse.  If  no  decided  benefit  is  obtained  inside  of  two 
weeks,  this  treatment  will  be  found  insufficient  no  matter  how  long 
continued.  The  writer  has  found  a  combination  of  precipitated  sul- 
phur and  resorcin  in  the  form  of  a  vaseline  or  lanoline  salve  (2  to  3  per 
ccni.)  a  much  more  reliable  remedy.  This  sulphur  ointmenl  will  gen- 
erally restore  a  normal  condition  of  the  lids  inside  of  three  weeks. 
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though  on  account  of  the  tendency  to  relapse  it  is  best  to  continue  its 
use  a  few  times  a  week  for  perhaps  another  month.  Yet,  while  more 
effective  than  a  mercurial  preparation,  it  cannot  be  depended  upon  to 
remove  the  disease  in  every  instance.  In  a  fair  minority  of  patients 
all  local  treatment  will  either  prove  inert  or  incapable  of  preventing 
relapses,  unless  the  influence  which  the  previously  detailed  conditions 
exert  upon  the  lids  be  removed.  Suitable  glasses  to  avoid  eye-strain, 
treatment  of  nasal  affections,  restoration  of  the  permeability  of  the 
lachrymal  passages,  or  nocturnal  bandaging  of  the  gaping  lids  may 
be  found  indispensable  in  conjunction  with  local  applications  to  the 
edge  of  the  lids  in  order  to  effect  a  cure. 

II.  Ulcerative  blepharitis  may  be  one-sided  or  bilateral.  It  usu- 
ally involves  the  upper  lid  more  than  the  lower  one.  The  ulcera- 
tion is  due  to  the  invasion  of  the  parts  by  the  pus-micrococci,  the  pres- 
ence of  which  has  been  proven.  But  this  invasion  seems  to  occur  only 
when  the  predisposing  influences  repeatedly  dwelt  upon  interfere  with 
the  nutrition  of  the  lid,,  either  by  venous  stasis  or  by  irritation  from 
overflowing  tears.  The  ulcers  can  be  cured  in  the  speediest  man- 
ner by  the  application  of  nitrate  of  silver,  preferably  in  the  form  of 
a  pointed  stick  (or  a  bead  melted  on  a  probe).  Of  course  crusts  must 
first  be  removed  mechanically  or  by  soaking.  As  the  cleaning  process 
as  well  as  the  cauterizing  is  painful,  it  is  not  superfluous  to  brush  the 
edge  of  the  lid  with  a  strong  cocaine  solution.  As  long  as  the  ulcers 
do  not  cicatrize  the  cauterizing  should  be  repeated  every  second  day. 
The  healing  progresses  faster  if  a  zinc  salve  is  kept  on  the  inflamed 
surface,  preferably  this  formula  : 

Hydrarg.  oxid.  flav.,  gr.  xv  ; 

Zinc,  oxid.,  giss ; 

Vaselin.,  gss. — M. 

Sig.  To  be  used  warm  enough  for  easy  application. 

If  no  decided  improvement  results  within  one  week  it  will  be  found 
necessary  to  remove  the  conditions  which  maintain  the  blepharitis. 
With  the  healing  of  the  ulcers  the  cure  is  complete  in  uncomplicated 
cases. 

III.  Quite  often,  however,  after  the  ulcers  have  healed  the  margin 
of  the  lid  is  still  inflamed,  on  account  of  complication  with  interstitial 
blepharitis.  This  variety  of  blepharitis  is  of  all  forms  the  most  diffi- 
cult to  remove.  It  is  evidently  an  inflammation  of  the  tarsus  in  the 
region^  of  the  Meibomian  glands.  The  redness  extends  farther  and 
the  thickening  is  more  marked  in  this  form  than  in  the  other  varieties 
of  blepharitis,  if  not  complicated  with  it.  It  is  rarely  possible  to 
remove  interstitial  blepharitis  without  close  attention  to  the  prejudicial 
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influence  or  influences  which  maintain  the  disease.  Sulphur  ointment 
is  of  no  benefit  in  this  form,  while  the  yellow-oxide  salve  is  often 
curative.  The  writer  has  used  to  advantage  vaseline  or  lanoline  salves 
containing  15  per  cent,  of  pyrogallic  acid  or  ichthyol  where  mercu- 
rial preparations  proved  insufficient.  In  some  instances  the  start- 
ing-point of  the  disease  seems  to  be  in  the  hair-follicles,  and  epila- 
tion of  all  the  lashes  that  yield  easily  to  the  pull  of  the  forceps  proves 
an  effectual  aid.  As  a  rule,  interstitial  blepharitis  will  be  found  an 
obstinate  ailment  of  uncertain  duration,  and,  unless  all  influences 
favoring  the  disease  are  corrected,  relapses  are  very  apt  to  occur 
after  an  apparent  cure. 

Chronic  Tarsitis  is  a  very  rare  affection,  characterized  by  dusky 
redness  and  considerable  swelling  of  the  lid.  The  seat  of  the  inflam- 
mation is  the  plate  of  connective  tissue  known  as  the  tarsal  cartilage. 
It  sometimes  leads  to  the  formation  of  small  abscesses.  In  some  of  the 
instances  it  seems  to  have  been  a  late  manifestation  of  syphilis,  and 
yielded  to  specific  treatment.  The  abscesses  should  be  treated  sur- 
gically. 

Hordeolum,  or  Stye,  is  a  minute  abscess  at  the  cutaneous  side  of 
the  margin  of  the  lids.  Its  centre  is  a  hair-follicle  or  a^gland :  within 
two  or  three  days  after  the  escape  of  the  pus  the  lid  will  be  normal. 
Hence  it  is  best  to  prick  it  as  soon  as  the  site  of  the  pus  can  be  deter- 
mined. Sometimes  several  styes  occur  together,  in  which  case  the  lid 
may  present  a  furuncular  appearance.  In  this  condition  the  free  use 
of  a  (very  sharp)  knife  and  perhaps  the  gentle  application  of  a  small 
curette  constitute  the  quickest  treatment.  Styes  are  apt  to  recur,  but 
this  recurrence  can  be  checked  by  the  continuous  use  of  an  ointment 
containing  yellow  oxide  of  mercury.    (See  Treatment  of  Blepharitis.) 

Chalazion  is  a  tumor  of  the  tarsus  in  the  region  of  the  Meibomian 
glands.  It  begins  usually  insidiously,  sometimes  with  slight  inflam- 
matory symptoms,  and  rarely  exceeds  a  large  pea  in  size.  Often  the 
tumors  are  multiple.  It  may  bulge  either  on  the  cutaneous  side  of  the 
lid,  with  slight  reddening  of  the  skiu,  or  may  proceed  toward  the  con- 
junctival surface  and  ultimately  perforate  there.  The  typical  chalazion 
consists  of  granulation  tissue,  with  giant  cells  inside  of  an  apparent  but 
not  real  capsule  formed  by  condensation  of  the  surrounding  tissue.  It 
starts  from  a  Meibomian  gland.  The  contents  become  soft  or  even 
fluid  in  many  cases  by  a  mucoid  (or  caseous?)  degeneration.  Tangl1 
has  claimed  a  tubercular  nature  of  the  chalazion  by  demonstrating  the 
presence  of  tubercle  bacilli.  While  this  view  agrees  with  the  histology 
of  the  tumors,  it  must  be  stated  that  clinically  ;i  chalazion  is  neither 
locally  malignant  nor  infectious  to  the  system.  In  fact,  i(  need  not  he 
removed  except  for  the  local  annoyance  which  i(  causes. 

1  Cenlrcdbla.lt.  f.  prakl.  Ancjcnhcilkwidc,  Jan.  and  Feb.,  1891. 
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Chalazion  can  only  be  cured  surgically.  The  incision  is  made  trans- 
versely through  the  skin  if  the  tumor  projects  outwardly,  or  vertically 
through  the  conjunctiva  if  it  points  inward.  If  the  contents  do  not 
escape  on  pressure  a  small  curette  must  be  used.  It  is  only  in  those 
instances  where  the  curette  cannot  scoop  out  the  contents  that  the  extir- 
pation of  the  tumor  with  a  piece  of  the  conjunctiva  and  of  the  tarsus 
is  necessary.  The  recurrence  of  chalazion  seems  to  be  controllable  by 
the  use  of  yellow-oxide-of-mercury  salve. 

Retention  Cysts  of  the  Meibomian  Glands,  which  cannot  be  dis- 
tinguished from  a  true  chalazion  in  the  intact  lid,  require  only  an  incis- 
ion  for  the  escape  of  their  purulent  contents. 

Diseases  of  the  Muscles  of  the  Lids 
Blepharospasm  (Spasm  of  the  Orbicularis  Muscle). — Blepharo- 
spasm occurs  either  as  (1)  clonic  or  (2)  tonic  contraction  of  the  lids. 

The  clonic  spasm  may  (a)  be  limited  to  simple  twitching  of  the  eye- 
lids, (b)  amount  to  twitching  of  the  lids  associated  with  jerking  of  other 
facial  muscles  (tic  spasmodique),  or  (c)  appear  as  part  of  chorea  of  the 
face. 

(a)  Frequent  twitching  or  closure  of  the  eyelids,  uniform  in  both 
eyes,  is  a  common  affection,  especially  in  children.  It  is  due  to  the 
exaggeration  of  the  normal  reflex  movement  of  the  lids,  and  the  cause 
of  the  reflex  can  usually  be  found  and  removed.  Perhaps  most  fre- 
quently I  have  found  it  to  be  a  slight  conjunctivitis,  especially  of  the 
follicular  type.  In  such  cases  nitrate  of  silver  (1  or  2  per  cent,  solution) 
brushed  on  the  conjunctiva,  or  a  collyrium  of  ^  per  cent,  sulphate  of 
zinc  (more  active  if  J  per  cent,  cocaine  be  added),  will  speedily  stop 
the  annoyance.  Rarely  a  foreign  body  under  the  lids  is  the  cause.  In 
other  instances  the  removal  of  eye-strain  by  correcting  a  faulty  optic 
condition  with  glasses  will  stop  the  blepharospasm.  If  not  in  the  eye, 
the  cause  may  be  found  in  the  nose,  which  should  always  be  examined. 
Quite  often  I  have  removed  slight  subacute  nasal  catarrh  by  insuffla- 
tion of  nitrate-of-silver  powder  (1  part  in  6  of  talc)  or  by  the  frequent 
use  of  menthol  spray  (1  in  6  of  albolenc),  and  this  ended  the  twitching 
of  the  lids.  In  other  instances  excessive  cavernous  tissue  or  ridges  on 
the  septum  may  require  operative  interference.  Sometimes  it  has  seemed 
as  if  the  spasm  were  the  result  of  the  joint  influence  of  eye  and  nose 
irritation,  and  it  did  not  cease  until  both  anomalies  were  corrected. 
Even  if  the  cause  is  not  plain,  the  chronic  blepharospasm  will  often 
'case  after  a  variable  time,  especially  if  the  eyes  be  rested  and  the 
health  be  invigorated  by  an  out-door  life. 

(&)  Clonic  Blepharospasm,  associated  with  twitching  of  the  other 
muscles  innervated  by  the  facial  nerve,  is  sometimes  but  the  extension 
of  the  reflex  as  described  under  («). 
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Another  possible  source  of  the  reflex  that  must  not  be  overlooked 
in  these  eases  are  the  teeth.  Most  serious,  however,  are  those  instances 
in  which  no  local  origin  can  be  found,  especially  if  only  the  facial 
nerve  of  one  side  be  involved.  They  come  practically  under  the 
head  of  tic  spasmodique  (consult  Diseases  of  Nerves)  and  are  often 
incurable. 

(c)  Blepharospasm  sometimes  ap pears  not  as  twitching,  but  in  the 
form  of  irregular  slow  movements  involving  other  facial  or  perhaps 
the  external  ocular  muscles  as  well  as  the  orbicularis. 

This  condition  must  be  regarded  as  a  localized  chorea. 

Occasionally  it  can  also  be  shown  to  be  a  reflex  due  to  similar 
causes  as  the  previously  described  form  of  blepharospasm.  When  no 
such  origin  can  be  traced  the  prognosis  and  treatment  are  the  same  as 
in  other  forms  of  chorea. 

Tonic  Blepharospasm  consists  in  a  steady  spasmodic  closure  of 
the  lids,  often  accompanied  also  by  spasm  of  the  adjoining  muscles  of 
the  face  and  forehead.  It  is  the  result  of  some  disease  of  the  anterior 
part  of  the  eyeball  causing  sensitiveness  to  light,  most  frequently  per- 
haps phlyctenular  keratitis.  The  spasm,  however,  may  persist  after 
the  disease  causing  it  has  disappeared,  and  may  then  prove  very 
obstinate  to  treatment. 

The  first  step  must  necessarily  be  to  hasten  as  much  as  possible  the 
cure  of  the  conjunctival  or  corneal  disease.  If  a  corneal  ulcer  has  left 
a  scar,  which  shows  by  continued  ciliary  injection  of  the  eyeball  that  it 
is  still  the  seat  of  an  irritant  process,  it  may  be  best  to  destroy  it  by  the 
galvanic  cautery.  If  no  actual  disease  remains,  the  periodic  benumb- 
ing of  the  conjunctiva  by  a  2  per  cent,  solution  of  cocaine  may  lead  to 
gradual  relaxation  of  the  spasm. 

Dipping  the  face  into  cold  water  has  also  proven  of  service.  In 
cases  rebellious  to  all  other  treatment  Von  Graefe  has  frequently  cut 
the  supraorbital  nerve  subcutaneously  with  perfect  success.  Appli- 
cation of  tincture  of  iodine  over  the  area  supplied  by  this  nerve  has 
also  been  found  useful.  The  properties  of  antipyrine  make  it  seem 
probable  that  large  doses  might  check  such  obstinate  blepharospasm, 
but  as  far  as  I  know  it  has  not  yet  been  tried. 

There  are  on  record  a  limited  number  of  eases  in  which  tonic 
blepharospasm  of  many  weeks'  duration  was  followed  by  amaurosis. 
But  this  blindness,  apparently  of  cerebral  origin,  was  only  transient,  and 
the  l-ecovery  complete  after  a  few  days  or  weeks. 

Paralysis  of  the  Orbicularis  Muscle. — The  partial  or  complete 
inability  to  close  thelitis,  known  as  lagophthalmus,  is  a  symptom  of 
paralysis  of  the  facial  nerve.  This  condition  is  apt  to  lead  to  water- 
ing of  the  eye,  blepharitis,  and  chronic  conjunctivitis. 

The  cornea  may  also  suffer,  although  this  structure  is  protected  by 
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the  upward  rolling-  of  the  eyeball  during  sleep.  To  guard  against 
those  complications  the  lids  should  be  closed  at  night  by  a  bandage 
or  a  strip  of  thin  adhesive  plaster.  If  this  does  not  suffice  and  the 
paralysis  be  incurable,  the  size  of  the  lid  aperture  can  be  diminished 
by  the  operation  of  tarsorrhaphy.  The  inner  edges  of  the  upper  and 
lower  lid  are  denuded  for  a  distance  of  5  to  10  millimetres  at  the 
external  canthus,  and  caused  to  unite  by  a  couple  of  sutures. 

The  prognosis  and  treatment  of  the  paralysis  depend,  of  course, 
on  the  causes  and  pathology  of  the  lesion  of  the  facial  nerve. 

Paralysis  of  the  Levator  Palpebrae  Muscles. — Ptosis,  the  partial 
or  complete  inability  to  open  the  eye  on  account  of  relaxation  of  the 
levator  muscle,  is  the  result  of  paralysis  of  the  corresponding  branch 
of  the  third  nerve.  It  is  generally  associated  with  paralysis  of  the 
ocular  muscles  innervated  by  the  motor-oculi  nerve.  The  causes  of 
such  paralysis  may  be  syphilis  (gummatous  meningitis),  tabes,  dis- 
seminated sclerosis,  polyo-encephalitis  media,  tumors  in  the  skull  or 
orbit,  or  an  idiopathic  neuritis  (rheumatic?)  of  the  motor  oculi. 

The  prognosis  and  treatment  depend,  of  course,  upon  the  cause.  In 
incurable  cases  the  power  of  opening  the  lid  may  be  partly  restored 
by  an  operation.  The  various  operative  measures  devised  amount 
practically  to  an  advancement  of  the  tendon  of  the  levator  muscles,  so 
as  to  increase  its  power  of  raising  the  tarsus. 

Ptosis  may  be  of  other  than  paralytic  origin.  Congenital  ina- 
bility to  open  the  lids  to  the  normal  extent  is  not  uncommon.  Some- 
times this  results  from  insufficient  development  of  the  levator  muscle ; 
in  other  instances  it  is  evidently  due  to  a  prenatal  paralysis. 

In  consequence  of  old  granulations  or  other  conjunctival  disease  of 
hypertrophic  character  or  repeated  inflammatory  swellings  of  the  skin 
of  the  lids,  ptosis  may  also  occur  on  account  of  a  weight  of  the  lid  too 
great  for  the  strength  of  the  muscle. 

In  all  these  instances  operative  treatment  is  not  so  reliable  that  it 
can  be  recommended  for  any  but  the  higher  degrees  of  ptosis. 

Mere  excision  of  an  elliptic  fold  of  skin  from  the  upper  lid  is  of 
permanent  use  only  when  the  ptosis  is  clearly  due  to  a  redundancy 
of  skin,  which  is  not  usually  the  case.  An  attempt  may  be  made  to 
transfer  the  power  of  elevating  the  lid  to  the  frontal  muscle  by  funn- 
ing cicatricial  bands  from  the  tarsus  to  the  muscle  above  the  eyebrows 
by  means  of  buried  sutures.  But  this  is  not  always  successful.  Elec- 
tricity in  the  form  of  the  induced  current  is  sometimes  of  service  in 
strengthening  the  levator  muscle. 

Deformities  op  the  Eyelids. 
Ankyloblepharon  is  a  condition  in  which  the  lid  is  partly  or  com- 
pletely adherent  to  the  eyeball  on  account  of  a  cicatrix  from  former 
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burns  or  more  rarely  from  ulceration  of  the  conjunctiva.  This  state 
can  be  corrected  only  by  surgical  means.  The  more  extensive  the 
adhesion,  the  less  success  can  be  expected  of  any  operation.  After  th( 
united  surfaces  have  been  dissected  apart  they  w  ill  inevitably  reunite, 
unless  one,  or  still  better  both,  of  them  be  covered  by  mucous  mem- 
brane, obtained  either  by  sliding  or  by  transplantation  from  the  mouth 
or  an  animal's  conjunctiva. 

Symblepharon  is  the  union  of  the  edges  of  the  upper  and  lower 
lid,  the  result  of  cicatricial  contraction  after  some  injury.  Very  often 
it  is  complicated  with  attachment  of  the  lids  to  the  eyeball,  which 
makes  the  prognosis  of  an  operation  more  doubtful. 

In  the  uncomplicated  cases  the  lids  are  sej^arated  by  an  incision 
with  care  not  to  wound  the  eyeball,  and  the  skin  and  mucous  mem- 
brane are  stitched  together  at  the  corners  so  as  to  avoid  reunion  of  the 
raw  surfaces. 

Blepharophimosis  is  a  narrowing  of  the  lid-aperture  due  to 
rigidity  of  the  skin.  It  occurs  in  the  course  of  diseases  of  the  con- 
junctiva and  cornea  attended  with  sensitiveness  to  light,  watering,  and 
blepharospasm.  It  can  be  relieved  by  the  operation  of  canthoplasty — 
i.  e.  extending  the  lid-aperture  at  the  external  canthus. 

Distichiasis  and  Trichiasis  are  the  terms  applied  to  inversion  of 
the  eyelashes,  the  former  in  the  case  of  the  inversion  of  one  distinct 
row  of  hairs,  the  latter  when  some  or  all  of  the  hairs  are  turned  in 
irregulai'ly.  The  rubbing  of  the  inverted  lashes  against  the  eyeball 
is  a  source  of  great  discomfort,  and  causes  sooner  or  later  surface 
opacity  of  the  cornea,  usually  vascular.  The  corneal  transparency  can 
only  be  restored  by  removing  the  lashes  in  comparatively  recent  cases. 
The  inversion  of  the  lashes  is  easily  recognized  if  many  are  turned. 
But  if  only  a  few  are  involved  they  may  easily  be  overlooked,  since 
inverted  lashes  become  very  pale  and  delicate.  The  surest  way  to  find 
them  is  to  look  for  the  minute  accumulation  of  fluid  which  gathers 
around  each  lash  by  capillary  attraction,  especially  noticeable  when 
the  cornea  is  in  contact  with  the  edge  of  the  lid.  Trichiasis  is  the 
result  of  tarsal  shrinkage  either  after  old  granulations  or  persistent 
blepharitis.  The  inverted  lashes  should  be  pulled  out  with  broad 
tweezers  without  teeth,  but  firm  bite,  as  soon  as  the  patient  feels 
their  presence.  If  only  a  few  hairs  are  turned  the  bulbs  may  be 
destroyed  by  electrolysis.  A  fine  cambric  needle  connected  with  the 
negative  pole  of  four  to  six  cells  is  thrust  into  each  hair-follicle,  and 
the  current  is  made  gradually  and  kept  about  one  minute.  On  account 
of  the  delicacy  of  the  hairs  the  manipulation  is  difficult  and  may  have 
to  be  repeated.  The  faulty  direction  of  the  hair-follicle  may  be  cor- 
rected by  a  suture  put  through  it  and  tied  firmly  over  the  free  edge 
of  the  lid  and  left  until  it  cuts  through.    Besides  being  disagreeable 


DISEASES  OF  THE  EYELIDS. 


1097 


this  operation  is  not  always  successful.  For  any  extensive  inversion 
of  the  lashes  an  entropion  operation  should  be  performed. 

Entropion. — In  consequence  of  shrinkage  of  the  tarsus  after 
trachoma  or  any  deep  conjunctival  ulceration  the  free  margin  of 
the  lid  becomes  turned  inward,  sometimes  with  incurvation  of  the 
tarsal  plate  (in  the  vertical  direction).  The  consequences  are  those 
of  inverted  lashes — viz.  irritation  of  the  eyeball  and  opacity  of  the 
cornea.  The  only  remedy  is  an  operation.  This  may  be  based  on 
one  of  two  principles :  1.  The  edge  of  the  lid  may  be  kept  in  its 
normal  position  by  cutaneous  traction.  For  this  purpose  the  skin  is 
made  to  adhere  firmly  (by  means  of  sutures)  to  the  denuded  upper 
border  of  the  tarsus  in  the  case  of  the  upper  lid,  the  lower  border  in 
the  case  of  the  lower  lid.  If  the  shrunken  tarsus  is  distinctly  convex, 
its  shape  may  be  corrected  at  the  same  time  by  exsection  of  a  wedge- 
shaped  piece. 

2.  The  other  principle  on  which  various  modifications  of  entropion 
operations  are  based  is  to  split  the  free  edge  of  the  tarsus  into  an 
anterior  and  a  posterior  plate  by  means  of  an  incision  parallel  to 
the  plane  of  the  tarsus.  The  outer  tarsal  lamella  is  to  contain  all  the 
hair-follicles.  This  external  portion  is  then  drawn  away  from  the  edge 
of  the  lid  by  removing  an  elliptic  piece  of  skin  parallel  to  the  border 
of  the  lid  and  at  a  distance  of  about  five  to  ten  millimetres  from  it.  By 
suturing  the  skin  over  this  gap  the  tarsal  lamella  containing  the  hair- 
bulbs  is  drawn  away  from  the  conjunctival  part  of  the  tarsus,  and  the 
lashes  are  thus  brought  into  their  proper  position.  The  gap  between 
the  two  tarsal  segments  is  either  allowed  to  close  by  granulation  or  is 
covered  with  transplanted  skin  (the  exsected  piece  of  the  lid)  or  trans- 
ported mucous  membrane.  Successful  entropion  operations  require  con- 
siderable nicety,  especially  if  we  wish  to  avoid  subsequent  relapses. 

A  transient  form  of  entropion  of  the  lower  lid  is  apt  to  occur  in 
elderly  people  with  relaxed  skin  whenever  any  irritation  keeps  up  pro- 
longed watering  of  the  eyes.  The  protection  of  the  skin  by  zinc  oint- 
ment or  collodion  is  usually  sufficient  for  relief  after  the  watering  has 
ceased. 

Ectropion  is  the  eversion  of  the  margin  of  the  lid  whereby  the  con- 
junctiva is  partially  separated  from  the  globe. 

The  exposure  of  the  conjunctiva  to  the  air  keeps  up  an  irritation  of 
the  eye,  and  conjunctivitis  and  blepharitis  are  apt  to  result.  Its  usual 
cause  is  the  traction  of  cutaneous  cicatrices.  In  order  to  relieve  this 
condition  the  deep  attachment  of  the  scar  must  be  loosened  with  the 
knife  (or,  if  necessary,  the  entire  scar  can  be  extirpated),  and  the  defi- 
ciency of  skin  is  to  be  supplied  by  sliding  a  flap  from  the  adjoining 
ski  n  or  by  the  transportation  of  detached  pieces  of  epidermis  from  other 
parts.   Considerable  allowance  must  be  made  for  subsequent  shrinkage. 
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Occasionally,  entropion  is  not  due  to  traction  from  without,  but  to  a 
hypertrophic  condition  of  the  conjunctiva,  perhaps  the  result  of  lachry- 
mal stricture.  In  this  case  no  operation  is  required  on  the  skin.  The 
restoration  of  the  thickened  conjunctiva  to  its  normal  condition  can  be 
aided  by  temporarily  closing  the  lids  by  a  bandage. 

Tumors  op  the  Lids. 

The  eyelid  is  a  comparatively  frequent  seat  of  tumors.  Cysts  and 
fatty  growths  are  the  most  harmless  of  the  tumors,  and  need  removal 
only  on  account  of  their  size  or  the  disfigurement  which  they  cause. 
Warts  are  not  rare.  In  advanced  life  warts  should  not  be  allowed  to 
remain,  on  account  of  a  possible  transformation  into  epithelial  growths. 
They  may  be  snipped  off  and  their  base  cauterized  with  glacial  acetic 
acid.  JNTsevi  are  also  very  common.  They  can  be  obliterated  with  the 
least  disfigurement  by  electrolysis.  Needles  are  inserted  at  different 
places  and  a  current  of  four  to  six  cells  is  sent  through  them.  If 
extensive,  they  may  require  rather  numerous  sittings. 

The  most  serious  neoplasms  of  the  lids  are  lupus  and  epithelial 
cancer.  Both  occur  more  frequently  on  the  lower  than  on  the  upper 
lid.  The  two  diseases  are  not  easily  distinguished  in  their  incipiency. 
(Compare  Diseases  of  the  Skin.) 

They  both  consist  at  first  of  small  hard  elevations,  which  after  a 
while  tend  to  ulcerate,  but  do  not  either  grow  or  break  down  rapidly. 
Later  on  the  character  of  the  cancer  as  an  encroaching  tumor  becomes 
more  appai'ent  when  compared  with  the  moderate  infiltration  of  lupus. 

The  diagnosis  between  the  two,  if  impossible  by  mere  appearances 
at  an  early  period,  may  be  decided  by  means  of  the  local  reaction  pro- 
duced by  tuberculin  injections  in  lupus.  We  can  either  watch  for  the 
inflammation  of  the  lupus  patch  resulting  from  a  single  large  diagnostic 
dose  (1  increased,  if  necessary,  to  3  or  5  milligrammes)  or  we  can  wait 
for  the  gradual  curative  influence  of  minute  increasing  quantities  (-^ 
milligramme  upward). 

While  the  experience  with  tuberculin  has  shown  that  lupus  can 
generally  be  cured  by  its  cautious  and  persistent  use,  we  do  not  know- 
yet  whether  all  relapses  can  be  prevented  or  cured  ultimately.  If 
this  agent  should  fail,  the  curette  and  the  localized  galvano-cau- 
tery  have  to  be  depended  upon. 

In  epithelioma  of  the  lid  the  prognosis  is  quite  favorable  as  long  as 
no  lymph-glands  (especially  the  pre-auricular  gland  in  front  of  the 
tragus)  have  become  involved,  and  the  cancer  has  not  encroached 
toward  the  orbital  cavity  so  as  to  render  its  complete  removal  doubt- 
ful. Excepting  operation  no  treatment  deserves  confidence.  Caus- 
tics can  only  act  if  they  destroy  as  much  tissue  as  the  knife  would 
remove,  and  in  doing  so  they  leave  a  much  more  disagreeable  wound. 
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The  application  of  chlorate  of  potassium  in  the  form  of  powder  has 
resulted  in  an  occasional  cure  in  alleged  cancer.  In  view  of  the 
slow  growth  of  the  epithelial  tumor  it  may  be  tried.  But  if  no  unmis- 
takable influence  is  shown  within  one  or  two  weeks,  no  further  time 
should  be  wasted.  If  the  tumor  can  be  thoroughly  extirpated  without 
removing"  more  than  six  millimetres  of  the  lower  lid  in  the  vertical 
direction  (no  matter  what  width),  the  resulting  defect  will  not  interfere 
with  the  function  of  the  lid,  and  even  the  cosmetic  effect  will  correct 
itself  ultimately  through  the  influence  of  the  orbicularis  muscle.  But 
if  more  tissue  has  to  be  sacrificed  in  order  to  eradicate  the  cancer,  the 
lid  must  be  restored  by  some  form  of  plastic  operation. 

In  conformity  with  the  general  plan  of  this  treatise  the  writer  ljas 
not  entered  into  surgical  details,  but  has  sketched  only  the  salient  dia- 
gnostic points  and  the  principles  underlying  the  treatment  of  the  purely 
surgical  affections.  Further  details  can  be  found  in  any  treatise  on 
diseases  of  the  eye. 
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DISEASES  OF  THE  OCULAR  MUSCLES,  PAR- 
ALYTIC AND  CONCOMITANT  SQUINT, 
ASTHENOPIA,  SPASMS  OF  THE  OCULAR 
MUSCLES,  AND  NYSTAGMUS. 

By  LUCIEN  HOWE,  M.  D.,  F.  R.  C.  S.,  England. 


The  Editor  of  this  work  asked  me  to  contribute  the  chapter  on 
"  Diseases  of  the  Ocular  Muscles,  Paralytic  and  Concomitant  Squint, 
Asthenopia,  Spasms  of  the  Ocular  Muscles,  and  Nystagmus,"  but  in 
considering  the  practicability  of  condensing  the  contents  of  volumes  of 
ophthalmological  literature  into  about  thirty  pages  it  seemed  necessary 
to  divide  the  whole  subject  into  two  main  portions — chiefly,  asthenopia 
on  the  one  hand,  and  strabismus  in  its  varied  forms  on  the  other — 
adding  then  what  little  might  be  required  regarding  the  therapeutics  of 
the  more  rare  forms  of  diseases  of  the  muscles  of  the  eye. 

In  such  an  article,  designed  for  general  practitioners,  evidently  any 
attempt  at  originality  must  be  disclaimed,  and  the  discussion  of  mooted 
points  also  omitted,  however  tempting  they  may  be  to  the  specialist. 
Even  technical  terms  must  be  avoided  when  possible ;  in  fact,  everything 
must  be  sacrificed  to  clearness.  With  this  end  in  view,  it  seems  prefer- 
able to  err  in  the  direction  of  giving  too  many  elementary  details  rather 
than  cause  the  least  confusion  by  condensed  technical  statement.  For 
the  sake  of  a  proper  understanding  of  terms  it  will  be  advisable  to 
describe  briefly  the  various  diseases  considered,  and  in  doing  so  occa- 
sional reference  must  be  made  to  anatomy  and  physiology.  More- 
over, as  the  first  step  toward  a  rational  treatment  is  the  removal  of  the 
causes  producing  a  disease,  so  should  these  also  be  clearly  given.  With 
such  limitations,  however,  the  subjects  treated  in  this  article  will  be 
regarded  from  the  therapeutic  point  of  view,  and  as  nearly  as  possible 
from  that  alone.  Without  further  preface,  therefore,  let  us  proceed  at 
once  to  the  study  of — 

Asthenopia. 

This  term  is  employed  to  describe  that  group  of  symptoms  which 
older  writers  were  accustomed  to  class  together  and  call  "  weak  sight." 
The  one  prominent  and  all-important  feature  of  this  disease  is  pain. 
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Usually  it  only  accompanies  effort  at  near  work,  but  occasionally  it 
is  constant.  The  degree  of  the  pain  varies  greatly,  sometimes  being 
only  sufficient  to  attract  the  attention  of  the  patient  to  what  he  calk 
a  "straining"  of  the  eyes;  in  other  cases  so  severe  as  to  be  almost 
unbearable.  Nor  is  this  pain  always  confined  to  the  eye  alone ;  fre- 
quently it  is  quite  as  severe  over  the  brow,  and  is  either  recognized  as 
an  "ocular  headache"  or  called  simply  "headache."  Sometimes  it  is 
felt  in  the  top  of  the  head,  occasionally  in  the  back  of  the  neck,  or  in 
rare  instances  in  the  shoulder  or  arms.  This  pain  is  often  erroneously 
supposed  to  be  dependent  upon  changes  of  the  interior  of  the  eye. 
Almost  every  oculist  has  patients  referred  to  him  who  come  with  the 
darkest  forebodings  of  impending  blindness  because  the  cause  of  the  dif- 
ficulty is  not  apparent  externally.  They  have  been  told  that  they  were 
suffering  from  amblyopia  or  amaurosis  or  some  other  dreaded  disease, 
which  in  an  indefinite  way  is  supposed  to  be  characterized  by  such 
symptoms.  I  may  say,  by  way  of  parenthesis,  I  concur  with  Carter, 
that  when  the  patient  complains  of  pain  under  such  circumstances  it 
is  entirely  safe  to  conclude  that  there  is  no  disease  of  the  retina  or 
optic  nerve. 

The  chief  symptom  of  asthenopia,  then,  is  pain.  In  addition,  the 
patient  usually  complains  of  "  blurring  "  of  the  vision,  smarting  of  the 
eyes,  slight  increase  of  the  secretion  of  tears  on  attempting  to  read,  and 
in  general  those  symptoms  which  accompany  any  conjunctival  irrita- 
tion.   This  is  the  type  of  the  disease. 

Asthenopia  has  ordinarily  been  divided  into  different  forms  de- 
pending upon  the  causes  which  produce  the  symptoms.  One,  called 
accommodative  asthenopia,  as  the  name  indicates,  is  due  to  some  imper- 
fect action  of  the  muscle  employed  in  the  act  of  focusing  the  eye  for 
different  distances ;  the  second,  called  muscular  asthenopia,  being  de- 
pendent upon  some  of  the  recti  muscles.  Of  these  two,  it  is  evident 
that  the  first  relates  to  the  muscle  on  the  inside  of  the  eye,  and  the 
second  to  the  muscles  on  the  outside.  A  third  class  includes  those 
cases  in  which  the  symptoms  are  dependent  upon  an  abnormal  condition 
of  the  brain-centres,  and  has  therefore  been  called  central  asthenopia. 
A  fourth  variety  may  be  added  to  this  list — namely,  a  form  of  asthe- 
nopia due  to  the  irritation  of  the  lining  membrane  of  the  lids,  con- 
junctival asthenopia,  as  it  might  be  termed.  It  is  evident  from  this 
classification  that  the  subject  is  not  a  simple  one.  The  very  multipli- 
cation of  varieties  indicates  what  attempts  have  been  made  to  arrange 
in  order  these  cases  so  numerous  and  at  the  same  time  so  very  import- 
ant from  a  clinical  aspect. 

I.  The  asthenopia  which  accompanies  conjunctivitis,  although  the 
last  form  mentioned,  is  the  first  to  which  I  would  direct  attention.  :is  it 
is  the  most  superficial  and  most  readily  understood.    As  a  slight  eon- 
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junctivitis  is  one  of  the  accompaniments  or  results  of  other  forms  of 
asthenopia,  so  does  this  disease  itself  cause  almost  typical  asthenopia 
pain  of  slight  degree,  noticeable  when  reading,  and  especially  when  the 
eyes  are  used  in  the  evening.  It  is  not  an  easy  thing  always  to  say  in 
a  given  case  whether  this  conjunctivitis  is  the  cause  of  the  pain,  or 
whether  that  and  the  conjunctivitis  together  are  due  to  some  exertion 
of  the  muscular  apparatus  of  the  eye.  I  know  that  it  is  unusual  to  con- 
sider asthenopic  pain  as  a  result  of  conjunctivitis,  but  clinical  experi- 
ence surely  justifies  it,  and  for  the  sake  of  clearness  in  a  condensed 
statement  like  this  it  is  desirable  to  separate  that  class  of  cases  distinctly 
from  those  of  accommodative,  of  muscular,  or  of  central  origin.  The 
treatment  of  this  form  of  asthenopia  is  of  course  nothing  more  than 
the  treatment  of  a  simple  conjunctivitis.  A  solution  of  sulphate  of 
zinc,  in  the  strength  of  about  1  grain  to  the  ounce  of  water,  is  the 
form  usually  employed.  Instead  of  this  solution  we  may,  of  course, 
use  solutions  of  acetate  of  lead,  1  or  2  grains  to  the  ounce,  or  cam- 
phor-water, or  some  other  astringent  in  about  the  same  proportion ; 
the  simpler  and  the  less  irritating  the  better. 

II.  The  second  form  of  asthenopia,  and  by  far  the  most  common, 
is  that  which  depends  upon  the  act  of  accommodation.  It  is  there- 
fore called  accommodative  asthenopia.  The  ciliary  muscle  always  acts 
together  with  the  recti  muscles,  which  turn  the  eyes  in  or  outward  in 
such  a  manner  that  it  is  impossible  to  say  at  once  that  accommodative 
asthenopia  is  entirely  independent  of  muscular  asthenopia  in  any  given 
instance.  Still,  with  the  large  majority  of  cases  the  clinical  features 
are  so  directly  dependent  upon  an  effort  at  accommodation  that  the 
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student  soon  recognizes  in  accommodative  asthenopia  the  most  usual 
and  most  important  form  of  the  disease.  The  symptoms  do  no<  differ 
materially  from  those  of  any  other  kind  of  asthenopia.  Pain  is  ordi- 
narily noticeable,  and  especially  the  blurring  on  attempting  to  read  or 
sew  or  to  accomplish  any  work  which  requires  use  of  the  eyes  at  a 
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near  point,  while,  on  the  other  hand,  the  smarting  of  the  lids  and  the 
secondary  symptoms  arc  apparently  slight. 

It  is  not  out  of  place,  for  the  better  understanding  of  the  treatment, 
to  refer  here  briefly  to  some  elementary  facts  of  anatomy  and  physiol- 
ogy. When  the  normal  eye  is  at  rest— that  is,  looking  at  a  distant 
object  twenty  feet  or  farther— the  rays  which  fall  upon  it  then,  being 
parallel,  come  to  a  focus  exactly  upon  the  retina.  (See  Fig.  131.) 
When  the  object  is  approached,  however,  the  nearer  it  comes  to  the 
eye  the  more  do  the  rays  from  it  diverge,  and  the  greater  is  their 
tendency  to  come  to  a  focus  behind  the  retina,  and  consequently  make 
the  image  imperfect  (Fig.  131,  broken  line).  In  order  to  compensate 
for  this  some  action  on  the  part  of  the  eye  is  necessary.  This  is  accom- 
plished by  contracting  the  ciliary  muscle  (Fig.  131,  c) ;  and  that  act  is 
called  "  accommodation." 

To  make  this  clearer  it  is  necessary  to  consider  it  a  little  more  in 
detail  here.  Let  us  take  first  the  simple  act  of  accommodation  with  one 
eye.   If  we  indicate  the  distance  from  the  eye  to  the  farthest  point  of  dis- 
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tinct  vision  by  R  (see  Fig.  132),  and  again  the  distance  from  the  eye  to  the 
nearest  point  at  which  an  object  can  be  distinctly  seen  by  P,  then  evi- 
dently the  difference  between  these  two  distances  (R-P)  is  equal  to  the 
range  of  accommodation  which  we  can  call  A,  or,  expressing  this  in  the 
form  of  a  reciprocal  fraction,  changing  the  terms  in  the  equation,  we 
have  j  =  =  —  \-  A  full  explanation  of  this  formula,  and  of  the  very 
wide  field  of  its  applicability,  is  found  in  the  portion  of  this  work 
which  treats  of  accommodation  and  refraction,  the  prescribing  of 
glasses,  etc.  This  range  of  accommodation,  where  one  eye  alone  is 
used,  is  called  the  absolute  range,  and  is  designated  simply  by  l-. 

But  when  both  eyes  are  used  together,  or  when  it  is  desirable  to 
express  binocular  range,  this  is  done  by  the  term  ~ .  Now.  there  is 
still  a  third  variety  of  the  range  of  accommodation  called  the  rela- 
tive range,  which  it  is  frequently  desirable  to  express.  This  is  done 
by  the  fraction  By  that  term  we  understand  the  range  of  accom- 
modation which  is  possible  while  the  convergence  of  the  visual  lines 
remains  unaltered.  For  example,  if  a  person  directs  the  eyes  to  a  cer- 
tain letter  of  a  book  held  about  thirty  centimetres  (twelve  inches)  dis- 
tant, and  looks  at  that  with  both  eyes,  his  accommodation  then  is 
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expressed  by  the  fraction  \.  If  now,  with  the  same  degree  of  conver- 
gence— that  is,  with  both  eyes  still  fixed  upon  the  letter  at  the  same 
distance — he  places  before  his  eyes  a  pair  of  convex  glasses  of  plus 
two  dioptrie  (plus  20  inch),  then,  naturally,  with  this  same  con- 
vergence, in  order  to  see  the  letter  distinctly  it  will  be  necessary  for 
him  to  relax  his  accommodation  to  an  amount  which  is  equal  to  two 
dioptrie — in  other  words,  to  focus  the  eyes  for  a  point  twenty  centime- 
tres farther  off,  although  in  reality  they  are  converged  for  the  same 
point  only  thirty  centimetres  distant.  This  convex  glass,  therefore, 
would  measure  such  a  portion  of  the  relative  range  of  accommodation, 
and,  as  it  lies  beyond  the  point  of  convergence,  for  convenience  it  is 
called  the  negative  part  of  the  relative  range.  If,  on  the  other  hand, 
he  were  to  place  before  each  eye  a  glass  of  minus  one,  then,  naturally, 
with  this  same  convergence  (for  thirty  centimetres)  it  would  be  neces- 
sary for  him  to  exercise  a  correspondingly  greater  degree  of  accom- 
modation in  order  to  see  the  letter  distinctly ;  and  this  portion  of  the 
relative  accommodation  lying  within  the  point,  between  that  and  the 
individual,  is  called  the  positive  part  of  the  relative  range.  Therefore 
the  fraction  would  express  the  negative  part  of  this  range,  together 
with  the  positive  part,  and  the  sum  of  these  in  the  case  supposed 
amounts  to  three  dioptries.  Now,  this  apparent  digression  is  made 
principally  for  the  sake  of  stating  clearly  a  very  important  law  based 
on  a  large  number  of  observations ;  which  is,  that  in  order  to  do  any 
near  work  with  comfort  the  positive  part  of  the  accommodation  should 
be  to  the  negative  part  about  as  three  to  two.  This  is  a  rule  upon  which 
too  much  stress  cannot  be  laid  in  the  prescribing  of  glasses  in  almost  all 
cases  of  asthenopia. 

Now,  in  any  case  whenever  an  attempt  to  make  the  crystalline  lens 
convex  is  painful — that  is,  when  there  is  accommodative  asthenopia — 
the  thing  to  do  is  to  place  a  corresponding  convex  glass  in  front  of  the 
eye,  and  thus  save  the  ciliary  muscle  that  amount,  of  effort,  This  is 
the  principle  of  the  treatment.  The  details  vary  according  to  the 
special,  cause  in  that  variety. 

For  the  sake  of  clearness  in  considering  this  portion  of  the  treat- 
ment let  us  consider,  in  order,  the  principal  varieties  of  this  form  of 
asthenopia,  beginning  with  accommodative  asthenopia,  caused  by  loss 
of  elasticity  of  the  crystalline  lens.  This  is  the  most  common  form, 
and  that  which  is  experienced  sooner  or  later  by  most  persons,  being 
the  so-called  "old  sight,"  or — 

(A)  Presbyopia.  It  is  a  well-known  fact  (hat  as  a  person  grows 
older  the  crystalline  lens  become  gradually  harder  and  less  flexible. 
Ordinarily,  these  changes  pass  unnoticed  until  the  individual  arrives 
••if  the  age  of  forty-live  or  fifty,  but  by  that  time  the  lens  has  become 
so  hard  that  the  ciliary  muscle  can  no  longer  render  it  sufficiently 
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convex  to  bring  to  a  focus  rays  which  issue  from  a  point  twenty-five 
to  thirty  centimetres  (ten  to  twelve  inches)  in  front  of  the  eye;  conse- 
quently convex  spectacles  become  necessary  for  reading  or  other  fine 
work,  and,  if  the  glasses  selected  are  of  proper  strength,  complete 
relief  is  afforded.  Very  many  persons  go  to  an  optician  of  their 
own  accord  and  obtain  glasses  for  old  sight,  the  selection  proving 
in  every  way  satisfactory,  for  with  these  individuals  the  glasses  en- 
abling them  to  see  most  distinctly  are  also  those  best  adapted  to 
their  case.  The  greater  number  who  fail  in  finding  satisfaction  do 
so  because  they  have  an  unwarranted  fear  of  what  is  ordinarily 
called  "  too  strong  a  glass."  The  pain  of  asthenopia  is  the  cry  of 
the  eye  for  greater  assistance,  consequently  it  will  continue  as  long 
as  any  such  demand  exists.  The  best  way  is  to  choose  a  glass  with 
which  good  print  can  be  seen  with  distinctness  at  a  distance  of  twenty- 
five  to  thirty  centimetres,  and  then  no  frequent  change  is  necessary. 
Persons  often  ask  if  exactness  is  essential  in  obtaining  glasses  merely 
for  old  sight,  the  very  question  evincing  how  little  the  importance  of 
the  apparently  simple  decision  is  appreciated.  It  is  not  only  the  choice 
of  glasses  which  is  to  be  determined,  but  sometimes  whether  the  symp- 
toms which  suggest  glasses  do  not  point  to  one  of  those  insidious  dis- 
eases of  the  eye  which  appear  as  middle  life  is  reached.  For  example, 
one  of  the  morbid  changes  most  threatening  to  vision  is  glaucoma ;  yet 
this  is  often  manifested  to  the  patient  for  a  considerable  time  solely  by 
the  increase  of  what  he  considers  "  old  sight." 

(B)  The  next  most  frequent  variety  of  accommodative  asthenopia 
is  that  which  is  due  to  excessive  demands  upon  the  ciliary  muscles  in 
hypermetropia  or  far-sightedness.  In  order  to  gain  a  clear  idea  as  to 
the  manner  in  which  this  produces  painful  vision  let  us  recall  for  a 
moment  the  form  of  the  far-sighted  eye.  It  is  a  well-known  fact 
that  this  is  an  eye  which  is  shortened  from  before  backward,  but  in 
which  the  crystalline  lens  is  of  the  same  size  and  form  as  in  any  other 
eye.  Fig.  133  shows  this.    The  lens  being  of  ordinary  thickness,  when 
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the  eye  is  in  a  state  of  rest  the  only  rays  of  light  which  could  come  to 
a  focus  upon  the  retina  arc  those  which  approach  in  a  convergent 
direction.     Unfortunately,  however,  for  (he  person  possessing  such 
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eyes,  there  are  no  such  convergent  rays  in  nature.  The  rays  of  light 
come  practically  parallel  when  the  object  is  situated  at  a  distance  of 
about  six  metres  (twenty  feet)  or  more,  or  if  it  be  situated  within  that 
distance  the  rays  of  light  from  it  diverge.  In  other  words,  when  the 
eye  of  the  far-sighted  person  is  in  a  state  of  complete  rest,  there  is 
nothing  which  can  be  seen  distinctly.  When  parallel  rays  strike  the 
Far-sighted  eye  they  tend  to  come  to  a  focus  behind  the  retina.  As  a 
person  having  such  an  eye  does  not  naturally  see  distinctly,  it  is  neces- 
sary for  him  to  exert  a  certain  amount  of  effort  even  for  distant  vision. 
But  if  the  object  is  situated  near  by— if  the  rays  come,  for  example, 
from  the  page  of  a  book  at  a  distance  of  only  thirty  or  forty  centi- 
metres (twelve  or  fourteen  inches)— they  approach  the  eye  in  a  divergent 
direction.  It  is  evident  the  lens  must  be  made  still  more  convex  in 
order  to  obtain  clear  vision — that  is,  to  bring  rays  to  a  focus  on  the 

Fig.  134. 


retina.  Theoretically,  then,  every  one  who  is  in  the  least  far-sighted 
would  be  benefited  by  wearing  convex  glasses ;  and  practically  these 
are  often  found  essential  to  correct  this  second  form  of  asthenopia. 
The  strength  of  the  glass  is  of  course  to  be  in  proportion  to  the 
degree  of  the  far-sightedness,  and  usually  the  strongest  that  can  be 
borne  is  the  best. 

To  a  far-sighted  person  who  has  for  a  number  of  years  suffered  from 
pain  in  the  eyes  or  headache  on  attempting  to  read  the  use  of  a  simple 
convex  glass  gives  great  relief.  Indeed,  it  is  not  infrequent  to  find 
that  such  a  one  has  already  resorted  to  this  means  of  assistance  with- 
out consulting  an  oculist.  Many  a  child,  studying  in  the  evening 
w  hen  the  light  is  poor  and  the  print  small,  begins  to  complain  of 
pain  in  the  eyes,  and,  jestingly  borrowing  spectacles  from  some  one, 
perhaps  even  an  aged  person,  just  for  trial,  to  the  surprise  of  the  little 
student,  and  sometimes  to  the  annoyance  of  the  parents,  finds  these 
spectacles  of  evident  service.  The  pain  ceases,  the  print  is  clear, 
and  lessons  previously  difficult  are  learned  with  considerable  ease. 
The  relief  continues  with  the  use  of  the  glasses,  or  ceases  if  the  par- 
ents forbid  any  such  experiments,  and  the  child  is  again  subjected 
to  the  inconvenience  of  his  far-sightedness.  It  can  be  laid  down  as  a 
maxim  in  which  all  authorities  concur  that  the  sooner  such  glasses  are 
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used  the  better  ;  and  also  that  the  glass  should  be  as  strong  as  can  be 
worn  with  any  degree  of  comfort,  though  the  popular  opinion  to  the 
contrary  is  not  an  easy  thing  to  overcome.  The  patient  first  inquires. 
"If  I  use  these  now,  will  it  not  become  necessary  to  continue  wearing 
them  more  constantly  in  the  future?"  Yes,  undoubtedly  that  is  true, 
but  to  compensate  for  this  inconvenience  relief  is  obtained,  and  the 
eye,  besides,  remains  a  useful,  healthy  organ  a  much  longer  time  than 
it  probably  would  otherwise.  Again,  the  patient  inquires,  "Will  I 
not  require  stronger  and  stronger  glasses  until  a  point  arrives  where 
none  sufficiently  strong  can  be  obtained  ?"  No,  that  is  not  the  case. 
Although  it  is  often  necessary  to  increase  the  strength  of  the  glass  up 
to  a  certain  time  in  life,  beyond  that  no  further  change  is  necessary : 
the  popular  idea,  therefore,  apparently  reasonable,  has  no  basis  in 
fact. 

(C)  The  third  variety  of  accommodative  asthenopia  is  that  caused 
by  the  unequal  contraction  of  the  ciliary  muscle,  such  a  condition  as  is 
produced  by  astigmatism.  Although  this  variety  is  of  great  import- 
ance, it  is  unnecessary  in  this  connection  to  go  into  detail  to  explain 
how  that  produces  an  unequal  contraction  of  the  ciliary  muscle.  Suf- 
fice it  to  say  that  on  account  of  an  unequal  curvature  of  the  cornea  or 
of  the  crystalline  lens  the  rays  which  pass  through  these  two  refracting 
media  do  not  form  a  perfect  focus  at  any  point.  The  cornea,  instead 
of  being  a  part  of  a  sphere,  has  then  a  greater  curvature  in  one  direc- 
tion than  in  another.  To  use  a  rough  illustration,  it  is  shaped  some- 
what like  the  outer  surface  of  a  spoon.  In  order  to  overcome  this 
unequal  curvature  it  is  necessary  that  the  ciliary  muscle  contract  irreg- 
ularly, and  this  effect  very  often  produces  a  typical,  most  annoying, 
and  obstinate  asthenopia.  As  astigmatism  may  be  both  of  the  far- 
sighted  and  the  near-sighted  variety — namely,  one  curvature  of  the 
cornea  being  less  or  greater  than  the  normal — or  may  be  a  mixture 
of  these  forms,  so  this  irregular  curvature  is  corrected  by  glasses 
ground  as  cylinders,  or  by  a  combination  of  a  cylindrical  with  a 
spherical  lens,  or  of  two  cylinders.  From  what  has  been  said  it  is 
evident  that  corrective  glasses  constitute  the  first  step  in  the  rational 
treatment  of  accommodative  asthenopia  due  to  astigmatism.  To  go 
into  any  further  detail  or  to  refer  at  length  to  the  modifications  of  the 
glasses  which  can  be  used  to  advantage  in  this  condition  belongs  prop- 
erly to  the  section  of  this  work  which  relates  to  accommodation  and 
refraction. 

There  may  be  some  irregular  curvative  in  the  cornea  masked  by 
the  compensating  action  of  the  ciliary  muscle  in  the  lens;  in  other 
words,  although  subjective  examination  with  the  cylindrical  glass  may 
show  but  a  small  amount  of  astigmatism,  there  may  be  a  considerable 
degree  in  the  cornea,  and  a  correspondingly  great  amount  of  effort 
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made  by  the  lens  to  correct  it.  This  is  not  a  matter  of  theory,  but 
is  easily  proven  when  atropine  is  used,  perhaps  for  several  days  or 
more,  or  when  the  curvature  of  the  cornea  is  measured,  as  can  be  done 
with  ease  by  means  of  the  Javal-Schiotz  instrument. 

(D.)  Accommodative  asthenopia  may  also  be  due,  finally,  to  an 
inherent  weakness  in  the  ciliary  muscle,  such  a  condition  as  is  found 
after  exhausting  disease,  especially  after  diphtheria  in  children.  But 
this  is  a  variety  which  needs  only  to  be  mentioned  for  the  sake  of 
completeness,  as  the  treatment  evidently  depends  upon  the  therapeu- 
tics of  the  special  disease  producing  the  weakness,  upon  tonics  and 
the  building  up  of  the  general  system. 

It  should  be  mentioned  in  this  connection  that  a  certain  amount  of 
asthenopia  can  also  exist  with  myopia.  This  is  not  to  be  accounted  for 
on  the  principle  of  any  excessive  action  of  the  ciliary  muscle  itself,  as 
in  the  case  of  far-sightedness,  but  rather  to  the  weakness  of  that  mus- 
cle in  some  cases  or  to  the  disturbance  of  the  relation  which  we  shall 
see  later  existing  between  accommodation  and  convergence. 

When  considering  accommodative  asthenopia  as  a  whole,  we  find 
the  majority  of  these  patients  simply  far-sighted  or  old-sighted,  and 
these  can  easily  be  disposed  of,  as  ordinarily  a  suitable  pair  of  convex 
glasses  is  sufficient  to  relieve  the  annoying  symptoms.  Again,  for 
those  in  whom  the  amount  of  ametropia  is  slight,  for  myopes  of  very 
low  degree,  hypermetropes  also  of  low  degree,  and  especially  in  cases 
where  the  astigmatism  does  not  exceed  one  dioptrie, — a  pair  of  suit- 
able glasses,  although  exceedingly  weak,  is  sufficient  to  relieve  the 
patients  of  a  very  troublesome  asthenopia.  Theoretically,  this  cannot 
be  explained,  as  we  know  perfectly  well  that  the  existence  of  one  or 
even  two  dioptries,  or  occasionally  a  much  higher  degree  of  astigma- 
tism, passes  without  recognition  in  certain  individuals.  Still,  the  fact 
remains  that  a  small  amount  of  ametropia,  especially  of  astigmatism, 
may  be  the  cause  of  much  pain,  discomfort,  and  headache  ;  all  of 
which  symptoms  vanish  when  a  correcting  glass  is  given.  Several 
of  our  American  writers  have  laid  stress  on  this  point,  and  it  is  one 
the  importance  of  which  cannot  be  over-estimated. 

Before  leaving  this  subject  of  accommodative  asthenopia  its  import- 
ance should  be  specially  stated.  As  Roosa  and  others  have  shown  us 
that  in  an  absolutely  normal  eye  emmetropia  is  rarely  met  with,  and 
as  all  concur  that  a  variation  from  that  type  is  the  most  fruitful  somvo 
of  asthenopia,  so,  practically,  in  every  case  do  we  find  that  the  adjust- 
ment of  suitable  lenses  at  the  very  outset  either  gives  relief  to'  the 
patient  or  by  eliminating  one  important  factor  at  least  prepares  the 
way  for  a  clearer  view  of  the  problem  presented. 

III.  The  third  form  of  asthenopia  to  which  our  attention  is  to  be 
directed,  muscular  asthenopia,  has  for  a  longtime  been  one  of  the  greal 
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stumbling-blocks  in  ophthalmic  practice,  and  it  will  therefore  be  my  en- 
deavor to  summarize  such  facts  as  are  necessary  to  an  understanding  of 
the  rational  treatment,  omitting  theoretical  considerations  as  completely 
as  possible.  It  will  be  remembered  that  the  globe  of  the  eye  is  sus- 
pended in  the  socket  by  means  of  the  four  recti  and  the  two  oblique 
muscles.  Of  these  there  are  two  which  particularly  claim  our  atten- 
tion, not  only  in  this  connection,  but  as  of  special  importance  later, 
when  Strabismus  is  studied.  These  are  the  external  and  the  internal 
recti.  Arising  from  the  apex  of  the  orbit  near  the  optic  nerve,  they 
pass  forward  to  the  sclerotic  near  the  margin  of  the  cornea.  The  inter- 
nal rectus  is  inserted  about  four  or  five  millimetres  (two  and  a  half 
lines)  from  the  inner  margin  of  the  cornea,  and  the  external  about  six 
or  seven  millimetres  (three  lines)  from  the  outer  margin.  As  these 
muscles  are  in  the  horizontal  plane  of  the  eye,  their  action  is  to  move 
the  globe  inward  toward  the  nose,  or  outward  ;  or  when  both  the 
internal  recti  muscles  contract  at  the  same  time,  the  eyes  converge,  as 
is  always  necessary  when  any  near  point  is  observed. 

In  the  act  of  accommodation  the  most  important  part  is  taken  by 
the  ciliary  muscle,  which,  as  we  know,  surrounds  the  crystalline  lens? 
and  when  this  muscle  is  used  alone  it  simply  focuses  that  one  eye. 
But  there  is  a  most  intimate  and  constant  relation  between  the  two 
ciliary  muscles  and  the  recti,  so  that  every  act  of  accommodation  is 
accompanied  by  a  certain  amount  of  convergence  when  both  eyes  are 
used.  It  may  be  worth  while  to  illustrate  this  elementary  fact  by  a 
simple  experiment :  If  I  close  my  left  eye,  looking  with  the  right  at 
some  distant  object,  the  ciliary  muscle  and  the  internal  recti  of  the  right 
eye  are,  for  the  time,  entirely  at  rest.  If  with  the  left  eye  still  closed 
I  approach  the  point  of  a  pencil  near  to  the  right,  the  ciliary  muscle 
alone  is  called  into  play.  This  is  accommodation,  and  accommodation 
only,  the  principle  of  which  has  been  already  explained.  Let  the  same 
thing  be  done  with  both  eyes  open,  looking  at  some  object  twenty  or 
more  feet  distant,  the  axes  of  both  eyes  are  parallel  and  the  ciliary 
muscles  at  rest.  Now,  let  a  pencil  point  be  brought  near  to  the  eyes 
again  ;  the  nearer  it  comes,  the  greater  the  effort  to  see.  In  this  act 
there  occurs  not  only  accommodation  as  before,  but  something  in  addi- 
tion ;  that  is,  convergence  of  the  visual  axes.  As  the  relation  between 
convergence  and  accommodation  is  most  intimate,  it  is  necessary  for 
us  to  make  a  slight  digression  to  learn  how  it  is  measured,  and  how- 
it  may  vary  when  the  eyes  are  either  far-sighted  or  near-sighted.  I  n 
other  words,  let  us  consider  for  a  moment  what  is  known  as  the  ampli- 
tude of  convergence,  and  we  can  then  understand  better  what  may  be 
expected  in  any  test  for  the  " insufficiency "  of  (lie  recti  muscles. 

It  is  evident  that  when  a  person  with  normal  eves  looks  at  a  distant 
object  the  axes  of  vision  are  parallel,  but  the  nearer  that  object 
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approaches  the  greater  is  the  angle  at  which  these  axes  of  vision  cross, 
until  the  maximum  is  reached  at  the  point  where  fusion  of  the  image 
is  no  longer  possible.  This  range  of  convergence  from  parallelism  to 
the  maximum  angle  at  which  the  axes  cross  is  called  the  range  or 
amplitude  of  convergence.  Now,  in  order  to  measure  this  conveniently 
and  to  express  it  in  figures  a  standard  was  long  ago  proposed  by  Nagel 
in  what  he  called  the  metre  angle.  This  consists  in  nothing  more  than 
taking  as  the  standard  of  measurement  the  amount  of  convergence 
which  a  person  with  normal  eyes  exerts  when  an  object  is  placed 
one  metre  distant  from  the  eyes.  If  the  object  be  approached  to 
within  half  a  metre  of  the  eyes,  then  double  the  amount  of  conver- 
gence is  necessary,  or  we  would  say  there  is  a  convergence  of  two-metre 
angles ;  if  at  one-third  of  the  metre,  then  the  convergence  is  three- 
metre  angles,  etc.  As  there  is  a  relative  range  of  accommodation,  so 
is  there  a  relative  range  of  convergence,  determined  in  an  analogous 
manner,  the  details  of  which,  however,  it  is  unnecessary  for  our  pres- 
ent purpose  to  consider. 

This  is  the  principle  of  the  measurement.  It  is  only  to  be  men- 
tioned here  that  while  the  normal  eyes  in  early  life  can  be  accom- 
modated to  a  distance  of  eighteen  or  twenty  metre  angles  or  more,  there 
are  variations  in  this  dependent  somewhat  on  the  condition  of  the 
refraction.  Thus  the  far-sighted  person,  having  the  eyes  shortened 
and  the  internal  recti  muscles  highly  developed,  can  exercise  a  greater 
amount  of  convergence  proportionally  than  normal,  and,  on  the  other 
hand,  the  near-sighted  individual,  having  the  eyes  elongated  and  the 
internal  recti  muscle  usually  weakened,  is  not  able  to  converge  to  as 
near  a  point  as  the  emmetrope.  A  tape  measure  marked  with  centi- 
metres on  one  side,  and  on  the  other  with  the  corresponding  metre 
angles  is  now  sold  by  nearly  all  opticians. 

To  treat  muscular  asthenopia  intelligently  we  must  know  not  only 
how  to  express  thus  the  strength  of  the  internal  recti,  but  to  detect  a 
weakness  of  those  or  of  other  ocular  muscles.  Of  the  four  methods 
of  testing  any  imperfection  in  the  action  of  the  ocular  muscles,  the  first 
and  simplest  is  as  follows  :  The  head  of  the  patient  being  held  erect,  he 
is  asked  to  follow  with  the  eyes  the  point  of  a  pencil  or  other  object  as 
it  passes  from  right  to  left  and  from  above  downward.  In  doing  this 
it  should  be  observed  that  each  eye  not  only  has  a  natural  range  or 
mobility,  but  also  that  the  two  eyes  move  together  in  all  directions. 
In  attempting  this  it  should  be  remembered  that  on  the  average  the 
field  of  fixation,  as  it  is  called,  in  the  normal  condition  is  as  follows 
(Landolt) : 

Outward,  45-50  degrees ;  Inward,  45  degrees ; 

Upward,  35-40  degrees  ;  Downward,  60  degrees. 
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There  are  various  appliances  for  determining  any  limitation  of  the 
motion  in  one  or  both  eyes  in  any  given  direction,  but  in  general 
the  observer  is  able  to  distinguish  this  by  noticing  whether  or  not  the 
outer  edge  of  the  cornea  reaches  the  canthus  on  the  outer  side,  for 
example,  when  the  eye  is  turned  outward  as  much  as  its  fellow,  or 
whether  the  inner  margin  of  the  other  cornea  reaches  the  inner  can- 
tints  :  in  other  words,  whether  the  movements  of  both  eyes  are  exactly 
the  same  with  regard  to  some  definite  fixed  point.  It  should  also  be 
noted,  in  this  connection,  whether  the  two  eyes  converge  equally.  It 
is  sufficient  to  hold  the  point  of  a  pencil  a  few  feet  in  front  of  the 
patient,  exactly  in  the  median  line,  and  then  gradually  approach  it, 
directing  the  individual  to  regard  it  intently.  As  he  does  so  of  course 
both  eyes  turn  inward,  and  if  the  act  is  accomplished  in  a  perfectly 
normal  way,  there  is  no  difference  in  the  movement  of  the  two.  They 
both  converge  to  a  certain  point,  varying  somewhat  with  the  age  and 
muscular  strength  of  the  patient,  and  then,  when  single  vision  is  no 
longer  possible,  both  eyes  turn  outward  at  the  same  time,  while  usually 
the  patient  complains  of  the  feeling  of  discomfort  and  fatigue.  But  if 
insufficiency  does  exist,  then,  when  the  object  is  held  at  a  distance  of 
seven  or  eight  centimetres  from  the  eyes  in  the  median  line  for  a  few 
seconds,  the  internal  rectus,  which  is  weaker  than  normal,  relaxes  its 
effort,  and  the  eye  turns  outward. 

A  second  test  consists  in  measuring  the  ability  of  the  muscles  to 


Fig.  135. 


overcome  prisms  :  If  a  person  with  normal  eyes  looks  at  an  object  in 
the  distance,  and  holds  a  prism  of,  say,  five  degrees,  with  the  base  in, 
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before  one  eye — the  right,  for  example — then,  inasmuch  as  the  ray 
from  that  object  passing  through  the  prism  is  bent  inward,  it  becomes 
necessary  for  the  individual  to  turn  that  right  eye  slightly  outward  in 
order  to  meet  the  entering  ray,  and  in  doing  so  he  contracts  the  external 
rectus  of  that  eye  more  than  usual  (Fig.  135).  If  the  prism  selected  be  a 
very  strong  one — so  strong  that  it  is  impossible  for  the  external  rectus  to 
draw  the  right  eye  out  far  enough  to  meet  the  entering  ray — then  that 
ray,  falling  to  the  nasal  side  of  the  retina,  and  being  projected  outward, 
causes  the  patient  to  see  double — one  image  in  its  natural  position,  of 
course,  with  the  left  eye,  and  the  other  image  projected  apparently 
off  to  the  right.    With  a  little  trial  a  prism  can  be  found,  perhaps  ten 
or  twelve  degrees,  which  is  just  sufficient  not  to  produce  double  vision, 
the  strength  of  that  prism  expressing  the  ability  of  divergence.    In  a 
similar  manner  can  the  relative  strength  of  the  other  recti  be  stated  in 
figures,  or  the  same  result  would  be  produced  if,  instead  of  holding  a 
prism  before  one  eye  alone,  one  of  half  the  strength  were  held  before  each 
eye.    It  should  not  be  understood  that  there  is  any  prism  which  meas- 
ures definitely  the  normal  strength  of  either  pair  of  recti  muscles. 
There  are,  indeed,  in  apparently  healthy  eyes  remarkable  variations 
of  ability  to  overcome  prisms  placed  in  certain  positions.    A  consider- 
able number  of  observations,  however,  made  by  Schell  and  others  have 
shown  that  an  emmetrope  has  a  power  of  adduction  (convergence)  of 
about  thirty  degrees,  and  of  abduction  (divergence)  of  eight  degrees, 
the  average  ratio  being  one  hundred  to  twenty-eight.   With  the 
hypermetrope  we  might  expect  that  as  the  necessity  for  accom-FlG- 136- 
modation  is  greater,  so  the  power  of  convergence  would  be  also 
proportionately  greater  than  with  the  emmetrope,  but,  on  the 
other  hand,  it  is  usually  less,  the  power  of  adduction  being  about 
twenty-five  degrees,  of  abduction  twelve  degrees,  and  the  aver- 
age ratio  between  them  one  hundred  to  forty-eight. 

The  test  for  muscular  insufficiency  which  is  usually  consid- 
ered the  most  exact  consists  in  holding  before  the  patient  at  the 
ordinary  reading  distance  a  fine  perpendicular  line  having  a  dot 
in  its  centre  (Fig.  136),  then  placing  a  prism  of  four  or  five  degrees 
with  the  base  down  or  up  before  one  eye,  and  noting  the  effect. 
Let  us  suppose,  for  example,  that  such  a  prism  with  the  base 
down  has  been  placed  before  the  right  eye.    What  happens 
when  die  patient  looks  with  both  eyes  at  the  dot?   With  the 
uncovered  eye  he  looks  directly  at  it  of  course,  but  the  rays 
passing  through  the  prism  are  bent  downward  toward  its  base, 
and  the  individual  seems  to  see  with  the  right  eye.  the  dot  and  its  Ii_ 
above  the  place  which  it  naturally  occupies.   If,  now,  the  eye  in  a  state 
of  rest  is  directed  exactly  toward  the  object— in  other  words,  if  there  is 
no  undue  convergence  or  divergence— one  dot  seems  to  be  immediately 
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above  the  other ;  there  is  apparently  one  long  vertical  line  with  two 
dots  in  it.  If,  however,  the  eye  tends  to  turn  inward  when  such  ver- 
tical diplopia  is  produced,  then  the  upper  image  will  be  projected  some- 
what toward  the  right  side — "homonymous"  diplopia.  If  the  right 
turns  outward,  then  a  corresponding  "crossed"  diplopia  is  produced. 
Now,  by  placing  another  prism  with  the  base  turned  either  outward 
or  inward  before  the  first  prism  used,  it  will  be  possible  to  bring  the 
upper  line  and  dot  directly  over  the  lower  one,  and  the  strength  of 
this  second  prism  will  represent  the  amount  of  deviation  inward  or 
outward. 

The  tests  given  above  indicate  with  more  or  less  precision  the  degree 
of  so-called  weakness  or  insufficiency  of  one  pair  or  another  of  the  recti. 
It  must  be  admitted  that  we  have  no  method  of  estimating  the  strength 
of  these  muscles  which  can  be  compared  in  exactness  to  the  results  obtain- 
able by  spherical  or  cylindrical  lenses  in  measuring  the  refraction.  Still, 
in  spite  of  these  objections,  theoretical  and  practical,  in  any  given  case 
of  asthenopia,  if  a  perfect  correction  of  all  errors  of  refraction  is  not 
followed  by  improvement,  it  then  becomes  a  question  of  assisting  the 
recti  muscles  by  means  of  prisms.  This  is,  to  a  certain  extent,  to  be 
ascertained  merely  by  trial,  but  the  tests  given  above,  if  not  separatelv 
to  be  relied  upon,  altogether  give  valuable  indications  which  muscle 
is  at  fault  and  the  degree  of  its  insufficient  action. 

In  this  connection  mention  should  be  made  of  the  nomenclature 
which  was  proposed  by  Dr.  Stevens  of  New  York  in  the  Archives  of 
Ophthalmology  for  expressing  degrees  of  muscular  weakness,  and  which, 
to  a  considerable  extent,  is  used  in  America.  Dr.  Stevens  proposed  to 
call  the  tendency  of  the  visual  lines  to  parallelism  orthophoria,  and  their 
tendency  to  some  other  direction  heterophoria.  This  latter  he  divided 
into  three  classes — esophoria,  a  tendency  of  the  visual  lines  inward ; 
exophoria,  a  tendency  of  the  lines  outward  ;  and  hyperphoria  (right  or 
left),  a  tendency  of  the  right  or  left  visual  line  to  place  itself  in  a  direc- 
tion above  that  of  the  opposite  side,  etc. 

Having  ascertained  by  these  tests  that  a  certain  amount  of  insuffi- 
ciency of  one  or  more  muscles  exists,  and  having  also  measured  its 
degree,  we  come  to  the  direct  question  as  to  how  that  condition  is  to 
be  treated.  It  is  taken  for  granted  that  any  error  of  refraction  has 
already  been  corrected  by  a  proper  glass  in  accordance  with  the  principle 
of  keeping  the  positive  part  of  the  relative  accommodation  proportion- 
ally greater  than  the  negative  part,  as  already  stated.  And  now  the 
same  principle  must  be  kept  in  view  with  regard  to  any  prism  which 
may  be  prescribed  cither  alone  or  in  conjunction  with  such  a  spherical 
or  cylindrical  glass.  For  muscular  asthenopia  the  prism  prescribed 
must  be  of  such  a  strength  as  to  give  to  the  eyes  as  nearly  as  possible 
such  a  relative  range  of  the  convergence  as  they  have  when  in  a  nor- 
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Fig.  137. 


mal  condition.  It  is  not  easy,  however,  to  carry  out  the  details  of  this 
principle  in  every  case,  and  it  must  be  confessed  that  a  considerable 
amount  depends  upon  the  peculiarities  of  the  individual— a  variable 
factor  which  is  to  be  ascertained  only  by  trial.  It  is  rather  excep- 
tional also  that  we  find  cases  of  muscular  asthenopia  alone ;  in  other 
words,  those  in  which  the  inconvenience  is  entirely  removed  by  the  use 
of  prisms  only.  A  large  proportion  of  these  individuals  suffer  from 
an  asthenopia  partly  of  the  accommodative  and  partly  of  the  muscu- 
lar variety.  For  such  persons  glasses  are  often  required  having  a 
curved  surface  on  one  side  of  the  spectacle  and  a  prism  on  the  other. 
The  opticians  set  these  in  such  a  way  as  hardly  to  attract  any  atten- 
tion, and  the  patient  simply  knows  vaguely  that  his  glasses  differ  in 
a  way  from  those  of  most  others. 

Although  this  same  principle  of  the  double  glass  must  very  fre- 
quently be  applied  where  there  is  a  com- 
bination of  accommodative  and  muscular 
asthenopia,  it  is  possible  by  a  very  sim- 
ple device  to  obviate  the  necessity  of  this 
compound  glass,  thus  saving  the  patient 
considerable  annoyance  and  expense.  This 
is  accomplished  merely  by  decentring  the 
lens,  either  toward  the  nose  or  toward 
the  temple  as  may  be  necessary.  If 
the  patient  is  required  to  use  a  convex 
spherical  glass,  and  if  the  centre  of  that 
be  displaced  outward  toward  the  temple, 
then  it  is  evident  that  when  he  looks 
through  the  inner  marginal  portion,  as 
he  would  do  in  turning  the  eyes  toward 
a  near  object,  he  would  obtain  the  effect 

of  a  prism  which  has  its  base  out,  in  addition  to  the  effect  of  the  lens 
itself,  or  if  the  centres  of  the  spectacles  are  displaced  toward  the  nose 
the  effect  of  a  prism  with  the  base  inward  is  produced,  as  shown  in 
Fig.  137.  Conversely,  if  he  requires  concave  glasses,  and  if  these  be 
decentred  outward,  he  would  obtain  the  effect  of  prisms  with  the  bases 
inward,  as  shown  in  Fig.  137,  or  if  the  centres  be  displaced  inward  the 
effect  of  prisms  with  the  base  outward. 

If  in  a  case  of  asthenopia  no  relief  is  obtained  by  prisms  or  other 
means  thus  far  suggested,  the  question  arises  whether  it  is  not  possible 
to  strengthen  the  weakened  muscles  by  prolonged  rest  or  by  judicious 
exercise.  In  considering  the  former,  we  should  clearly  distinguish  be- 
tween attempts  at  obtaining  rest  which  are  rather  injurious  than  other- 
wise, and  Buch  a  real  :m<]  complete  rest  as  can  be  obtained  by  the  use 
of  a  mydriatic,  preferably  atropine.    Many  a  far-sighted  person  begins 
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his  work  requiring  exact  accommodation,  such  as  reading,  writing,  or 
bookkeeping,  without  difficulty,  and  finds  that  the  fatigue  increases 
slowly  toward  the  end  of  the  day.  A  night's  rest  brings  relief,  but 
again  the  freshness  of  the  morning  is  followed  by  fatigue  at  night. 
The  same  observation,  on  a  little  larger  scale,  is  made  when  the  first 
of  the  week  is  compared  with  the  last.  Many  a  patient,  having 
experienced  this,  draws  the  conclusion  that  only  a  still  longer  rest  is 
required  to  give  permanent  relief.  The  principle  is  good,  but  the 
application  is  too  often  faulty,  for  long-continued  idleness  is  not 
rest  in  the  true  sense  of  the  term.  Persons  may  abjure  reading  or 
similar  work,  but  if  the  muscles  of  the  eye  are  in  their  ordinary  con- 
dition a  certain  amount  of  accommodation  and  convergence  is  required 
as  often  as  a  near  object  is  viewed,  whether  for  a  long  or  short  time. 
If  one  looks  at  the  title  of  a  book,  a  line  in  a  paper,  or  other  object, 
and  the  eye  is  accommodated  and  converged  even  for  an  instant,  the  same 
strain  is  required,  and  there  is  the  same  tendency  to  keep  these  faulty 
muscles  in  action  and  to  continue  the  condition  of  irritation  or  fatigue. 
The  disadvantages  which  result  from  such  a  useless  attempt  to  obtain 
rest  by  ordinary  methods  have  been  so  well  expressed  by  Carter  that 
I  here  give  his  opinion  in  his  own  words  :  "  We  often  have  to  deal 
with  the  effects  of  that  most  pernicious  of  all  recommendations,  the 
recommendation  to  'rest  the  eyes,'  and  consequently  with  organs  of 
which  the  whole  nervo-muscular  apparatus  has  been  brought  by  dis- 
use into  a  state  at  once  of  debility  and  of  excitability.  Such  condi- 
tions can  only  be  relieved  by  careful  strengthening  of  the  weakened 
muscles ;  and  for  this  purpose  the  employment  of  the  eyes  must  be 
so  regulated  as  not  to  impede  nutrition  by  occasioning  fatigue." 
The  only  rational  treatment  theoretically  would  be  to  shut  such 
a  person  up  in  a  perfectly  dark  room.  Fortunately,  however,  we 
are  able  to  accomplish  the  desired  purpose,  without  any  such  impris- 
onment, by  means  of  belladonna.  By  the  use  of  one  of  its  salts, 
the  sulphate  of  atropine,  the  ciliary  muscle  can  be  placed  entirely 
at  rest.  It  should  not  be  understood  that  a  single  application  of  a 
weak  solution  is  always  sufficient  to  do  this.  In  exceptional  eases  it  is 
necessary  that  a  quite  strong  solution  be  used,  perhaps  for  a  week  or  • 
two,  when,  to  the  surprise  of  the  unexperienced,  a  decided  relaxation 
of  the  ciliary  muscle  takes  place,  or  even  an  apparent  near-sightedness 
due  to  spasm  of  that  muscle  is  changed  to  far-sightedness.  When  per- 
fect rest  can  be  obtained  it  is  without  doubt  an  advantage,  while  the 
partial  rest,  such  as  is  given  by  those  who  simply  attempt  to  do  noth- 
ing, is  not  only  to  a  certain  extent  useless,  but  in  many  eases  a  posi- 
tive disadvantage. 

In  nervous  subjects  it  is  an  excellent  plan  to  use  atropine  at  once 
for  a  double  purpose — to  make  the  first  examination  as  complete  as 
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possible,  and  also  by  this  relaxation  of  the  ciliary  muscle  to  gain  the 
rest  which  that  and  perhaps  also  the  internal  recti  demand.  If  the 
amount  of  asthenopia  is  very  slight,  one  or  two  instillations  for  the 
purpose  of  examination  are  sufficient  to  place  the  muscle  entirely  at 
rest,  and  often  that  will  enable  the  patient  to  begin  any  systematic 
exercise  of  the  muscles  with  vigor  and  with  success.  If,  however,  the 
ciliary  muscle  does  not  relax  entirely,  it  is  necessary  to  continue  the 
atropine  one  or  two  days  before  this  relaxation  is  accomplished.  In 
just  such  cases  it  is  advisable  to  continue  instillation  of  a  weak  solution 
for  a  few  days  or  even  weeks. 

In  cases  which  require  the  use  of  atropine  in  order  to  determine  the 
glass  which  is  advisable,  a  few  days'  real  rest  is  obtained,  as  has  been 
said,  by  the  very  means  essential  to  the  mere  examination.  But, 
whether  any  such  rest  is  possible  or  not,  in  almost  all  of  the  pro- 
nounced cases  of  asthenopia  it  is  advisable  to  strengthen  the  eyes  by 
means  of  judicious  exercise.  As  the  convalescent  from  typhoid  fever 
or  other  exhausting  disease  requires  rest  and  exercise  in  carefully 
arranged  proportions,  so  are  these  to  be  advised  for  the  asthenope  as 
the  peculiarities  of  the  case  demand.  The  exercise  may  be  of  two  kinds 
— namely,  that  calling  into  play  all  the  muscles  which  are  used  in  the 
act  of  accommodation,  and  that  exercising  only  the  pair  which  seem  to 
be  specially  at  fault.  The  most  reliable  and  simple  means  of  giving 
exercise  to  all  the  ocular  muscles  at  once  is  by  adopting  the  method 
advised  by  Dr.  Dyer,  and  now  generally  known  as  Dyerism.  It  con- 
sists merely  in  reading  a  certain  definite  small  amount  daily,  and  in- 
creasing that  amount  systematically  as  the  strength  of  the  eyes  increases. 
The  patient  is  directed  to  select  a  book  with  good  type,  and  first  ascer- 
tain by  a  few  trials  the  average  time  he  can  read  without  any  discom- 
fort. This  may  be  only  a  few  seconds,  five  or  ten  minutes,  or  longer. 
Having  determined  this,  the  starting-point,  the  patient  should  endeavor 
to  increase  the  amount  regularly  each  day,  at  the  same  time  using  what- 
ever glasses  may  have  been  prescribed,  provided  these  give  additional 
comfort.  The  amount  of  daily  increase  should  be  somewhat  in  pro- 
portion to  the  severity  of.  the  asthenopia.  If  pain  is  experienced 
within  a  minute  or  two,  then  it  is  a  good  rule  to  attempt  the  reading 
four  or  five  times  daily,  adding  a  half  or  quarter  of  a  minute  each 
day — not  at  each  sitting.  If  the  pain  does  not  appear  until  after 
five  or  ten  minutes,  then  a  minute  daily  may  be  added  ;  if  not  until 
after  twenty  or  thirty  minutes,  then  two  minutes;  and  so  on.  Of 
course  these  are  arbitrary  rules,  but  are  those  which  I  have  usually 
found  to  serve  very  well.  As  the  principle  of  this  method  is  evidently 
the  same  as  that  employed  by  the  gynmasl  when  in  training  for  row  ing, 
walking,  or  exercising  any  other  special  set  of  muscles,  so  the  ocular 
muscles  are  trained  to  undergo  a  gradually  increasing  amount  of  work. 
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During  the  training  all  other  attempts  at  reading  or  efforts  at  accommo- 
dation should  he  omitted.  This  is  especially  the  case  during  the  earlier 
trials,  but  later,  when  the  patient  can  read  an  hour  or  two  without  dif- 
ficulty, then  more  latitude  may  be  allowed  in  the  choice  of  employment. 

It  occurs  almost  invariably  that  there  arc;  interruptions  in  this 
gradual  increase  of  the  lime  given  to  reading.  Alter  continuing  the 
progress  satisfactorily  for  a  week  or  more,  the  patient  suddenly  finds 
that  severe  pain  is  experienced  before  the  amount  for  that  day  is  half 
finished.  This  need  not  be  a  reason  for  discouragement.  The  next 
day  the  plan  can  be  resumed  as  if  no  interruption  had  occurred,  or  if 
this  is  impossible  the  patient  will  nevertheless  find,  when  he  is  able  to 
resume  reading,  that  he  can  increase  his  daily  measure  of  exercise 
four  or  five  times  as  rapidly  as  before  until  he  has  regained  the  lost 
ground. 

If  we  next  ask  ourselves  how  it  is  possible  to  exercise  any  one  set 
of  muscles  more  than  another,  the  use  of  prisms  is  immediately  sug- 
gested. When  the  existence  of  a  muscular  insufficiency  has  been 
established,  the  prisms  usually  prescribed  are  so  placed  that  they  tend 
to  relieve  all  extra  effort — in  a  position  the  reverse  of  that  which  they 
would  occupy  if  the  purpose  were  to  give  rest  to  the  weakened 
muscles.  Of  course  only  the  weakest  prisms,  those  of  one  or  two 
degrees,  can  be  used  at  first,  and  those  but  for  a  few  minutes  at  a 
time.  But  gradually  they  can  be  made  stronger,  and  the  time  increased 
from  a  few  minutes  daily  to  half  an  hour  or  more  as  may  appear  best 
on  trial.  In  this  connection  it  is  unnecessary  to  describe  any  of  the 
various  instruments  intended  thus  to  give  exercise  to  certain  ocular 
muscles,  especially  the  internal  or  external  recti.  Most  are  based 
on  the  principle  of  the  stereoscope,  or  are  so  arranged  that  the  effect 
is  increased  or  decreased  by  prismatic  glasses  placed  easily  before  the 
eyes. 

If  all  other  methods  have  failed  to  relieve  the  asthenopia,  it  becomes 
a  question  whether  the  weakened  muscle  may  not  be  strengthened  by 
lessening  the  force  of  the  one  which  is  apparently  too  strong.  It  is  out 
of  place  here  to  enter  into  any  discussion  as  to  the  reasons  why,  theoret- 
ically, it  is  useless  to  make  tenotomy  of  an  abducting  muscle  in  order 
that  the  adductor  may  have  greater  strength,  or  to  inveigh  against  the 
almost  indiscriminate  tenotomies  which  some  are  accustomed  to  make. 
I  am  aware  that  no  small  amount  has  been  written  to  show  that 
asthenopia  of  almost  any  form,  especially  when  the  headache  is 
severe,  also  obscure  nervous  symptoms,  together  with  epilepsy  and 
chorea,  have  been  cured  by  these  partial  tenotomies,  but  I  think 
the  majority  agree  with  Landolt  that  "we  must  confess  that  our 
knowledge  of  insufficiency  and  convergence  is  still  in  its  infancy," 
and  that  "surgical  intervention  never  requires  more  prudence  and 
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delicacy  than  just  in  these  cases  of  muscular  insufficiency."  It  is 
true  that  iu  a  few  cases  which  have  baffled  all  simpler  methods  good 
effects  have  been  obtained  by  means  of  such  tenotomies  cautiously  per- 
formed. The  instances  are  now  too  numerous  and  too  well  authenti- 
cated to  deny  this.  On  the  other  hand,  it  must  be  stated  that  thus  far 
we  are  ignorant  of  any  unfailing  test  or  tests  by  which  these  cases  can 
be  properly  selected,  and  only  in  the  really  aggravated  forms  are  Ave 
justified  in  an  operative  procedure.  The  difficulty,  however,  is  not  so 
much  in  the  tenotomy  itself  as  in  the  exactness  in  regulating  the  degrees 
in  order  to  produce  the  result  wished  for. 

We  come,  finally,  to  the  treatment  of  central  asthenopia — a  term, 
like  amaurosis,  still  found  in  use,  but  which,  like  the  latter,  is  becom- 
ing so  limited  in  its  application  that  we  all  hope  for  a  time  when  both 
may  be  eliminated  from  ophthalmological  literature.  They  are  to  a 
great  extent  expressions  of  our  ignorance.  Amaurosis  has  been  defined 
as  a  disease  in  which  the  surgeon  can  see  nothing,  and  the  patient  can 
see  nothing  either.  It  is  much  the  same  with  central  asthenopia:  the 
surgeon  can  find  no  perceptible  cause  for  the  asthenopic  symptoms,  but 
yet  they  exist.  On  the  other  hand,  it  must  be  admitted  that  there  is  a 
certain  reason  for  the  retention  of  this  term. 

The  fact  is  simply  this :  Every  practitioner  encounters  a  certain 
number  of  cases,  usually  women,  either  of  the  wealthier  and  rather  idle 
or  aimless  class  or  those  weakened  by  overwork,  who  complain  of  the 
most  typical  symptoms  of  asthenopia.  The  vision  is  of  course  tested 
with  the  hope  of  finding  the  cause  of  the  complaint  in  some  error  of 
refraction.  But  this  gives  only  negative  results,  unless  it  be  in  the 
merest  trifle  of  an  astigmatism,  while  a  test  of  the  muscles  perhaps 
gives  absolutely  no  clue  to  any  variation  from  the  normal  standard. 
Remembering  that  in  occasional  cases  it  is  necessary  to  correct,  even  a 
trivial  amount  of  ametropia,  it  is  customary  with  most  to  give  a  cor- 
rective glass  for  even  this  slight  imperfection,  making  a  provisional 
diagnosis  of  accommodative  asthenopia;  but  the  trial  of  such  a  glass 
shows  what  the  surgeon  at  first  suspected,  that  the  asthenopia  is  of 
central  origin. 

As  to  treatment,  the  first  indication  of  course  is  to  remove  any  such 
special  cause  as  may  be  found  in  the  nervous  system  or  in  the  condition 
of  the  patient  in  general.  Naturally,  the  surgeon  is  led  to  inquire  if 
there  is  any  cause  predisposing  to  hysteria  in  any  of  its  multitudinous 
forms  ;  indeed,  after  seeing  a  number  of  these  cases  it  becomes  a  ques- 
tion if  a  classification  should  not  be  made  including  what  might  be 
called  hysterical  asthenopia.  The  sex,  the  mode  of  living,  and  the 
general  condition  of  these  patients  would  favor  a  suspicion  of  hysteria 
did  we  not  find  the  same  symptoms  sometimes  in  robust  men  whose 
active  occupations  are  such  as  render  hysteria  difficult  to  imagine  in 
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connection  with  them.  Indeed,  while  hysteria  in  some  of  its  forms 
may  be  a  complication  which  deserves  first  consideration  in  the  treat- 
ment, still  it  is  by  no  means  invariably  present.  It  is  out  of  place 
here  to  go  into  many  of  the  details  which  may  be  dwelt  upon  in  con- 
nection with  the  treatment  of  these  suspiciously  hysterical  women,  but 
evidently  the  principle  is  to  give  more  occupation  to  the  idle  and  pre- 
scribe less  work  for  those  who  have  too  much. 

Other  pathological  conditions  of  the  nervous  system  which  may  exist 
as  complicating  factors  must  of  course  receive  due  attention.  Too 
much  stress  cannot  be  laid  upon  the  necessity  of  carefully  studying 
each  case  of  central  asthenopia  to  ascertain  as  nearly  as  possible  just 
what  is  the  variation  from  the  normal  standard  of  the  nervous  system, 
and,  having  established  this,  the  treatment  of  that  disease  is  also  the 
treatment  of  the  asthenopic  symptoms  of  which  such  a  patient  com- 
plains.   In  this  connection  it  would  hardly  be  amiss  if  a  short  chapter 
were  written  on  the  hygieuic  measures  to  be  adopted  in  restoring  the 
patient  to  absolutely  perfect  health  or  as  nearly  so  as  is  possible.  Reg- 
ular and  sufficient  sleep  is  essential ;  all  forms  of  mental  excitement 
should  be  avoided  ;  business  cares  or  the  annoyance  of  domestic  man- 
agement given  up  to  as  great  an  extent  as  practicable.    Rest  of  mind 
and  body  should  be  the  rule — not  a  rule  to  be  followed  as  a  solemn 
duty,  but  rather  as  a  pleasure.    Not  only  is  the  nervous  system  to  be 
regarded,  but  the  perfect  regulation  of  the  digestive  apparatus  is  often 
a  factor  of  no  small  importance.    Both  simplicity  in  food  and  the  reg- 
ularity with  which  it  is  taken  are  to  be  observed.    Stimulants  are  to 
be  avoided,  and  even  the  drinking  of  tea  or  coffee  and  the  use  of 
tobacco  restricted,  if  not,  in  special  cases,  entirely  forbidden.  Occa- 
sionally some  of  the  saline  waters  are  of  benefit,  and  a  stay  at  the 
baths  or  watering-places  is  followed  by  improvement.    If  the  condi- 
tion of  the  nervous  system  and  the  digestive  organs  calls  for  attention, 
care  should  also  be  given  to  an  equal  or  even  greater  extent  to  the 
healthy  development  of  the  muscular  system.     Almost  invariably 
exercise,  and  exercise  in  any  of  its  forms,  is  beneficial.    As  walking 
is  the  simplest,  so  is  it  often  the  most  efficacious  method.  Persons 
often  averse  to  even  a  little  exercise  will,  by  gradually  increasing  the 
amount,  become  expert  pedestrians,  and  to  their  surprise  the  amount 
of  asthenopia  decreases  almost  exactly  in  proportion  to  the  degree  in 
which  they  can  increase  the  exercise.    Other  forms  are  also  advan- 
tageous— either  riding  or  such  vigorous  exercise  as  can  be  indulged  in 
at  a  gymnasium.    Indeed,  I  regard  the  gymnasium  as  an  important  aid 
in  the  treatment  of  this  variety  of  asthenopia.    Gymnasia  for  women 
as  well  as  men  are  now  established  in  all  of  the  larger  cities,  furnishing 
thorough  and  intelligent  methods  of  exercise,  which  can  be  follows  1 
with  regularity  in  good  weather  and  bad,  in  winter  and  in  summer. 
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Where  these  are  not  to  be  found  it  is  possible  to  improvise  a  gymna- 
sium in  every  household  by  the  erection  of  perpendicular  bars,  swings, 
etc.,  or  at  leas!  the  patient  can  use  dumb-bells  and  clubs. 

In  this  connection  the  advantage  of  cold  bathing  is  not  to  be 
omitted.  A  morning  dip  in  water  at  the  temperature  of  from  60° 
to  65°  F.,  with  active  friction  of  the  body  afterward,  is  also  a 
hygienic  measure  of  no  small  importance. 

In  the  treatment  of  many  of  these  cases  of  central  asthenopia,  pure 
or  complicated  with  other  forms  of  nervous  disease,  I  have  been  forci- 
bly struck  by  the  advantage  to  be  gained  by  what  is  termed  "  sugges- 
tion," or  possibly  by  hypnotism.  Carter  and  others  have  laid  stress 
upon  the  fact  that  when  these  patients  come  to  us  discouraged  by  their 
long-continued  pain  and  headaches,  usually  anaemic,  often  oppressed  by 
the  fear  of  impending  blindness,  a  great  deal  is  gained  simply  by  the 
positive  statement  to  the  patient  that  blindness  is  not  at  all  to  be  antici- 
pated, and  that  by  properly-adjusted  glasses  or  a  suitable  regimen  relief, 
if  not  perfect  cure,  can  be  expected.  The  moral  effect  of  this  assurance, 
which  can  be  truthfully  given,  is  an  important  factor  in  the  rational 
treatment  of  these  cases.  Still  more  recently,  since  the  practice  of 
making  partial  tenotomies  has  come  into  vogue,  it  has  been  noticed 
that  patients  have  been  decidedly  benefited  where  the  incision  was  very 
slight.  The  relief  to  the  patient  can  only  be  accounted  for,  I  think, 
by  the  mental  impression  which  such  an  operation  produced. 

Strabismus. 

By  strabismus,  or  "  squint,"  we  understand  a  condition  in  which 
the  visual  axes  do  not  meet  or  tend  to  meet  in  the  point  at  which  the 
person  looks.  As  far  as  the  position  of  the  eye  is  concerned,  we  speak 
of  a  convergent  strabismus  when  one  eye  turns  too  far  inward  •  a 
divergent  strabismus,  when  it  turns  outward;  sursumvergens,  when 
one  is  directed  upward;  and  dehorsumvergens,  when  directed  down- 
ward. There  are  also  different  varieties  of  strabismus,  defined  accord- 
ing to  the  functional  condition  which  exists.    Thus — 

Strabismus  is  latent  when  the  individual  is  able  to  direct  the  two 
eyes  toward  the  same  object,  thus  fusing  the  images  in  a  natural  way 
and  seeing  one  singly  ;  but  as  soon  as  that  effort  is  relaxed  one  eye 
turns  from  the  position  which  it  should  occupy  into  that  which  it  does 
occupy  by  preference.  Any  one  of  the  varieties  of  strabismus  just 
mentioned  may  exist  in  a  latent  condition,  and  not  be  apparent  unless 
some  special  effort  is  made  to  ascertain  its  existence.  Strabismus  is 
also  permanent  or  it  is  intermittent.  When  intermittent  il  appears  only 
with  certain  positions  of  the  eye  or  under  certain  other  conditions. 
Finally,  it  is  alternating  when  the  individual  has  the  power  to  loons 
the  object  with  one  eye  or  with  the  other  at  will.    These  are  the  differ- 
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ent  varieties,  but  for  practical  purposes  they  all  fall  into  two  great 
classes — namely,  what  is  known  as  optical  strabismus  and  paralytic 
strabismus. 

While  the  foregoing  terms  express  the  varieties  of  abnormal  posi- 
tion, it  is  necessary  that  we  understand  also  what  is  meant  by  the 
"primary"  and  "secondary"  strabismus,  and  also  know  how  the 
different  degrees  can  be  measured.  The  meaning  of  these  terms  can 
best  be  shown  by  an  illustration  :  Let  us  suppose  a  case  of  convergent 
strabismus  of  the  left  eye.  If  the  examiner  place  his  hand  before  the 
left  eye  of  the  patient,  partly  covering  it,  and  he  be  asked  to  observe 
with  his  right  eye  some  object  immediately  in  front,  then  on  looking 
behind  the  hand  the  surgeon  will  see  that  the  left  turns  inward  to  a 
certain  point.  Suppose  a  dot  of  ink  be  placed  on  the  lower  lid  exactly 
under  the  centre  of  the  left  cornea  in  its  converged  position  ;  now  let 
the  right  eye  be  partly  covered  while  the  patient  observes  with  his  left 
the  same  object.  Again,  let  a  dot  of  ink  be  made  on  the  lower  lid 
under  the  centre  of  the  left  cornea.  The  distance  between  these  two 
dots  measures  in  a  rough  way  the  amount  of  the  primary  convergence, 
and  we  will  suppose  in  the  present  instance  that  this  distance  is  five 
millimetres.  Now,  reversing  the  process,  let  the  right  eye  first  be 
partly  covered  and  the  patient  asked  to  observe  with  his  left  some 
object  immediately  in  front,  the  position  of  the  right  cornea  being 
marked  with  a  dot ;  and  again,  the  left  being  partly  covered  and  the 
right  directed  to  the  object,  a  second  dot  is  made  on  the  right  lower  lid. 
The  distance  between  these  two  dots  measures  the  secondary  deviation. 
We  thus  see  not  only  what  is  meant  by  the  primary  and  secondary 
squint,  but  also,  in  a  way,  how  to  measure  the  degree  of  the  deformity 
in  lines  or  millimetres.  To  obviate  the  inconvenience  of  dotting  the 
lids  with  ink  numerous  strabometers  are  in  use,  the  simplest  of  which 
is  here  figured  and  explains  itself. 


Fro.  138. 


For  the  sake  of  convenience  it  is  customary  to  speak  of  the  degr<  e 
of  strabismus  in  such  a  linear  measure  as  millimetres  or  lines.  It 
should  be  stated,  however,  that  while  this  is  sufficient  for  practical 
purposes,  it  is  not  a  perfectly  accurate  record  of  the  amount  of  strabis- 
mus.   In  an  exact  statement  we  should  speak  only  of  the  strabismus 
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in  degrees  of  the  arc  of  a  circle,  measured,  for  example,  by  reflection 
of  the  centre  of  the  cornea  or  otherwise.  A  description  of  the  various 
methods  by  which  this  is  accomplished  can  be  found  in  any  of  the 
textbooks  on  ophthalmology. 

The  division  of  all  cases  of  strabismus  into  the  two  great  classes  of 
optical  and  paralytic  is  not  only  convenient,  but  it  also  rests  upon  a 
basis  of  facts  which  are  of  importance  in  regard  to  causation,  and 
especially  to  treatment.  We  designate  by  "  optical  strabismus  "  a  mal- 
position of  the  eye  which  is  associated  with  a  fault  in  its  refraction. 
To  undei'stand  the  reason  of  this  it  is  necessary  to  refer  again,  briefly, 
to  the  intimate  relation  between  accommodation  and  convergence.  We 
must  remember  what  has  already  been  said  when  considering  asthen- 
opia, that  if  a  person  with  normal  vision  looks  with  both  eyes  open  at 
a  distant  object,  both  are  entirely  at  rest,  but  if  they  be  directed  at  a 
point  a  few  inches  in  front,  then,  in  addition  to  the  act  of  accommoda- 
ting or  focusing  of  each  eye  for  that  point,  there  is  also  a  turning  in 
of  each  of  the  visual  axes — namely,  convergence ;  and  we  must  remem- 
ber that  there  exists  an  almost  constant  relation  between  these  two  acts 
of  convergence  and  accommodation. 

Let  us  suppose  that  instead  of  having  a  normal  eye  the  individual 
referred  to  should  be  far-sighted.  By  this  we  understand  not  that  he 
sees  any  better  in  the  distance,  but  simply  that  when  he  attempts  to 
look  at  even  a  distant  object  it  is  necessary  for  him  to  exert  a  certain 
amount  of  accommodation,  and  the  nearer  the  object  approaches  the 
greater  in  proportion  must  be  his  effort  at  accommodation  as  compared 
with  the  normal  eye.  Now,  inasmuch  as  accommodation  and  converg- 
ence always  go  together,  it  follows  that  the  far-sighted  person  must 
exert  a  proportionally  greater  amount  of  convergence  than  does  the 
person  with  normal  eyes.  In  this  way  can  the  fact  be  accounted 
for  which  Donders  established,  that  about  77  per  cent,  of  the  cases 
of  convergent  strabismus  are  also  cases  of  far-sightedness.  It  would 
lead  to  too  great  a  digression  to  discuss  the  difficulties  which  arise 
in  this  line  of  reasoning,  but  none  the  less  do  we  find  it  well  estab- 
lished that  convergent  strabismus  is,  in  the  large  proportion  of  cases, 
the  accompaniment  of  far-sightedness,  and  divergence  of  near-sighted- 
ness. These  are  not  only  facts  which  have  a  direct  bearing  upon  the 
treatment,  but  which  it  would  be  well  if  intelligent  physicians  pop- 
ularized more  thoroughly  among  their  patients;  for  too' often  do  we 
mothers  inclined  to  fall  into  the  superstition  that  this  condition  is 
produced  by  "fits"  or  worms  or  some  equally  irrelevant  cause,  whereas 
if  the  origin  of  these  affections  were  generally  known  many  children 
would  have  suitable  glasses  provided  at  an  age  when  such  assistance 
might  afford  relief. 

Having  thus  glanced  at  the  reason  for  the  classification  here  given, 
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let  us  consider  further  the  characteristics  of  optical  strabismus,  whether 
of  the  convergent  or  divergent  form.    These  are — 

First,  in  optical  strabismus  each  eye  alone  can  be  turned  in  any  direc- 
tion as  though  it  were  normal ;  in  other  words,  the  arc  of  its  excursin.i 
is  not  limited  by  any  paralytic  condition.  For  illustration,  if  one  eye 
be  closed  and  the  patient  be  asked  to  look  at  the  point  of  a  pencil,  he  can 
follow  this  as  it  is  moved  inward,  outward,  upward,  and  downward 
exactly  as  though  that  eye  were  in  a  normal  condition ;  and  this  is  true 
of  one  eye  as  well  as  of  the  other. 

Second,  in  optical  strabismus  the  primary  deviation  is  equal  to  the 
secondary,  whereas  in  the  paralytic  form  the  secondary  is  greater  than 
the  primary.    The  reason  of  this  it  is  out  of  place  to  consider  here. 

Third,  another  characteristic  of  the  cases  of  optical  strabismus  is 
that  this  primary  deviation  is  the  same  with  relation  to  all  positions  in 
which  the  person  looks,  which  is  not  the  case  in  paralytic  strabismus. 

The  person  affected  with  the  latter  can  so  change  the  position  of  the 
eyes  that  in  certain  positions  the  axes  are  almost  parallel ;  and  this 
attempt  of  a  subject  of  paralytic  strabismus  to  obtain  only  a  single 
image  necessitates  such  a  turning  of  the  head  as  to  make  its  position 
one  of  the  characteristic  points  of  the  disease. 

Fourth,  the  persons  affected  with  optical  strabismus  are  not  annoyed 
by  double  vision.  Whether  the  image  in  one  eye  is  suppressed,  or  how- 
ever this  may  be  accounted  for,  the  fact  remains  that  except  in  certain 
recent  and  unusual  cases  the  subject  of  optical  strabismus  sees  only  one 
image,  although  the  eyes  are  not  directed  to  the  same  object. 

In  considering  in  detail  the  various  methods  of  treating  optical 
strabismus  it  will  be  convenient  to  begin  with  the  simplest  and  pro- 
ceed to  the  more  important  but  more  effectual  methods.  These  will 
therefore  be  taken  up  in  the  following  order :  (A)  Mydriatics ;  (B) 
corrective  glasses ;  (C)  exercise;  (D)  tenotomy ;  (E)  advancement. 

(A)  Mydriatics  for  Strabismus  Convergence  with  Hyperme- 
tropia. — While  there  are  some  objections  to  be  raised  to  the  statement 
that  convergent  strabismus  is  dependent  upon  far-sightedness,  the  con- 
nection between  the  two  is  so  far  established  as  to  make  it  practically 
the  basis  of  all  the  means  of  correcting  malposition  up  to  the  point 
where  an  operation  is  decided  upon. 

According  to  the  explanation  given  before,  abnormal  convergence  is 
considered  to  be  dependent  upon  an  excessive  degree  of  accommodation. 
Were  this  invariably  true,  it  would  follow  logically  that  if  the  accom- 
modation could  be  placed  at  rest  by  relaxing  the  ciliary  muscle,  then 
the  tendency  to  excessive  convergence  would  also  be  relieved.  This  is 
not  only  theory,  but  there  is  a  certain  basis  of  clinical  fact  to  support 
it.  Now,  we  have  a  safe  and  convenient  means  in  atropine  by  which 
to  place  the  ciliary  muscle  entirely  at  rest.    Accordingly,  it  was  long 
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since  urged  that  the  simplest  and  easiest  method  for  the  treatment  of 
convergent  strabismus  is  thus  to  place  the  accommodation  entirely  at 
rest.  °In  the  very  early  stages,  especially  before  the  condition  has 
become  thoroughly  established,  the  use  of  such  a  solution  is  not 
(infrequently  followed  by  improvement.  It  is  true  that  improvement 
also  follows  many  cases  where  no  treatment  of  any  kind  is  attempted, 
as  will  be  shown  hereafter ;  but  I  think  every  one  who  has  compared  a 
series  of  cases  in  children  in  which  atropine  has  been  used  with  another 
series  in  which  the  strabismus  has  been  left  to  itself  will  conclude  that 
such  a  relaxation  of  the  ciliary  muscle  is  of  decided  benefit.  So  well 
is  this  established  in  the  minds  of  the  profession  that  it  is  generally  con- 
sidered a  decided  omission  not  to  give  a  child  under  six  or  eight  years 
the  benefit  of  the  doubt  by  such  an  attempt.  A  solution  of  5  centi- 
grams (|  grain)  to  20  grams  (5  drachms)  of  water  dropped  into  the 
eye  once  a  day  is  not  only  a  painless  and  harmless  remedy,  but,  as 
already  remarked,  is  of  service  in  so  many  cases  that  it  is  certainly 
worth  the  trial. 

(B)  Corrective  Glasses. — As  excessive  convergence  is  associated 
with  excessive  effort  at  accommodation,  so  must  we  try  to  lessen  this 
effort  by  glasses  when  the  use  of  atropine  is  not  sufficient  to  accom- 
plish the  desired  effect,  It  must  be  admitted  that  such  glasses  are  not 
without  certain  disadvantages.  It  is  inconvenient  even  for  an  adult 
to  be  dependent  upon  artificial  aids,  and  especially  is  it  so  for  children. 
A  piece  of  glass  in  front  of  the  eye  of  a  child  who  is  frolicking  about 
in  boisterous  games  and  bumping  his  head  against  projecting  objects  is 
a  danger  not  to  be  overlooked.  On  the  other  hand,  the  advantage  to 
be  gained  from  the  use  of  such  glasses  by  children  ten  to  fifteen  years 
of  age,  or  even  for  those  older,  far  outweighs  any  reasons  for  their  not 
being  worn.  It  is  impossible  here  to  enter  into  details  concerning 
the  choice  of  the  convex  glasses.  This  is  explained  in  the  articles  on 
accommodation  and  refraction.  The  principle  to  be  applied  here,  even 
more  strenuously  than  elsewhere,  is  that  the  patient  should  be  given 
the  strongest  glass  with  which  he  can  see  in  the  distance  as  well  as  with 
the  naked  eye.  If  the  correction  be  made  according  to  the  old  rule 
which  has  come  down  to  us  from  Donders,  glasses  should  be  pre- 
scribed even  stronger  than  that — the  rule  being,  as  he  stated  it,  to 
correct  all  the  manifest  hypermetropia  and  about  one-fourth  of  that 
which  is  latent.  Moreover,  as  the  use  of  such  a  glass  allows  the 
ciliary  muscle  to  relax,  very  frequently  we  find,  after  prescribing  the 
strongest  glasses  which  a  person  will  wear,  that  at  another  visit  a 
month  or  two  later  he  will  accept  without  difficulty  another  glass,  per- 
haps two  or  even  three  numbers  stronger.  Not  infrequently  patients 
oi  an  inquisitive  (urn,  or  those  who  come  with  au  abundance  of  their 
own  pectdiar  theories,  arc  apt  to  object  to  this  gradual  increase  in  the 
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strength  of  the  glass,  or  at  first  protest  against  wearing  any.  These 
objections  need  have  but  little  weight,  for  if  there  is  any  fact  well 
established  in  the  treatment  of  diseases  of  the  eye  it  is  that  for  far- 
sightedness the  stronger  the  glass  that  can  be  worn  with  comfort  and 
with  good  vision  the  better.  Especially  does  this  hold  true  for  glasses 
whose  object  is  to  relax  the  accommodation  and  thus  lessen  the  exces- 
sive convergence.  Another  question  that  arises  is  to  what  extent  shall 
these  glasses  be  used.  The  patient  asks,  "  Shall  I  use  them  only  for 
reading,  or  for  distant  vision  also  ?"  In  answer  to  this  there  need  be 
no  doubt,  the  principle  being  that  the  more  they  are  used  the  greater 
is  the  rest  to  the  ciliary  muscle  and  the  less  the  tendency  to  conver- 
gence. The  patient  should  put  on  such  glasses  in  the  morning  and 
wear  them  until  he  goes  to  bed  at  night.  Many  find  it  not  only  incon- 
venient, but  they  also  do  not  like  to  make  themselves  conspicuous,  and 
as  an  objection  to  the  use  of  glasses  at  all  is  difficult  to  overcome,  many 
will  not  consent  to  follow  such  instruction.  The  principle,  however, 
should  be  explained,  and  the  more  the  detail  is  carried  out  the  greater 
the  benefit  to  be  expected  from  this  plan.  The  use  of  atropine  and 
of  convex  glasses,  as  has  been  so  often  repeated,  is  based  upon  the  fact 
that  as  the  accommodation  is  relaxed  the  tendency  to  excessive  con- 
vergence lessens. 

(C)  Exercise. — We  come  now  to  consider  another  principle.  It  is 
that  of  attempting  so  to  strengthen  the  weakened  or  relaxed  recti  mus- 
cles that  they  may  become  sufficiently  strong  to  draw  the  eye  to  its 
proper  position.  Not  infrequently  a  patient  presents  himself  for  exam- 
ination of  the  eyes  for  some  difficulty  in  no  way  related  to  strabismus, 
and  in  giving  the  history  of  his  case  he  mentions  incidentally  that  when 
he  was  a  child,  perhaps  even  during  school-days,  his  eyes  turned  in 
very  greatly — that  this  gradually  decreased,  and  finally  disappeared 
entirely.  It  will  be  noticed  in  these  rather  exceptional  cases  that,  con- 
trary to  the  general  rule,  the  vision  of  each  eye  has  remained  good. 
What  does  this  improvement  mean?  Simply  that  as  the  external 
rectus  became  stronger  it  was  sufficient  to  turn  the  eye  out  to  its  normal 
position.  Naturally  it  occurred  to  surgeons  long  ago  to  encourage 
these  changes.  We  have  already  seen,  in  the  portion  of  this  article 
which  relates  to  asthenopia,  how  a  certain  set  of  muscles  may  be  exer- 
cised by  means  of  proper  prisms,  and  such  prisms,  properly  placed, 
are  often  of  much  value.  For  the  treatment  of  optical  convergent 
strabismus,  when  used  alone,  the  results  are  often  unsatisfactory,  except 
where  the  strabismus  is  of  slight  degree ;  but  in  conjunction  with  con- 
vex lenses,  especially  with  young  children  or  after  an  operation  which 
has  been  only  partially  successful,  the  advantage  of  such  prisms  is  con- 
stantly demonstrated  by  the  good  results  following  their  use.  In 
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speaking  thus  of  prisms  we  may  understand  not  simply  such  glasses 
set  in  the  ordinary  spectacle  frames,  but  also  those  forming'  part  of  any 
one  of  tla'  more  or  less  complicated  forms  of  apparatus  designed  to  give 
exercise  to  weakened  muscles.  Several  such  instruments  have  been 
invented,  the  principle  of  the  majority  being  that  of  the  stereoscope, 
already  explained  in  the  portion  of  this  article  which  relates  to  as- 
thenopia. 

(D)  Surgical  Treatment  of  Strabismus. — While  the  preceding 
methods  of  treatment  are  all  excellent  in  their  way,  it  is  unquestion- 
ably a  fact  that  division  of  the  tendon  of  the  contracted  muscle  is 
for  the  vast  majority  of  these  cases  the  quickest  and  the  surest  plan  to 
be  pursued.  The  first  question  which  the  patient  or  the  surgeon  natu- 
rally asks  when  an  operation  has  been  proposed  is,  "  Is  it  safe  ?"  and 
for  all  practical  purposes  the  simple  answer  may  be  "  Yes."  Among 
the  many  thousands  upon  thousands  of  operations  which  are  made 
constantly  for  strabismus,  the  literature  contains  only  a  few  rare  ex- 
amples of  accidents,  and  we  can  say  that  it  is  as  safe  to  make  this 
division  of  the  ocular  muscles  as  it  is  for  a  person  to  take  an 
ordinary  trip  by  rail.  While  such  security  can  be  assured,  as  far  as 
any  freedom  from  danger  of  severe  inflammation  is  concerned,  the 
patient  should  not  be  promised  entire  relief  by  means  of  the  first  ope- 
ration ;  indeed,  some  surgeons  like  Pooley  make  the  correction,  as  a 
rule,  only  partially  at  the  first  sitting  by  dividing  the  muscle  of  but  one 
eye  at  a  time,  and  Eoosa  says  :*  "  I  invariably  inform  my  patients  that 
from  one  to  four  operations  will  be  required,  and  I  only  undertake 
cases  when  I  am  allowed  to  use  my  own  judgment  as  to  the  propriety 
of  a  second  or  even  third  or  fourth  operation."  This  is  an  excellent 
plan,  similar  to  one  which  I  also  follow  :  the  surprise  to  the  patient,  if 
any,  is  a  pleasant  one,  and  with  such  qualifications  the  operation  may 
be  considered  perfectly  safe. 

The  question  is  also  asked  if  the  operation  is  painful,  and,  thanks 
to  Koller  for  the  discovery  of  the  anaesthetic  properties  of  cocaine,  we 
can  now  assure  our  patients  that  the  mere  division  of  the  tendon  is 
hardly  more  than  an  inconvenience.  If  subsequent  advancement  of 
the  muscle  is  necessary,  or  more  complete  tenotomy  in  occasional  in- 
stances, with  timid  subjects  it  is  worth  while  to  give  a  general 
anaesthetic,  but  this  is  rather  the  exception.  With  young  children, 
however,  the  case  is  somewhat  different,  and  some  form  of  a  general 
anaesthetic  is  therefore  advisable.  In  administering  chloroform  to 
children  I  have  found  more  than  once  that  the  confidence  of  the 
patients  can  be  gained  by  first  applying  a  few  drops  of  can  de 
cologne  to  the  handkerchief  or  inhaler,  and  then  gradually  using' 
less  cologne  and  more  chloroform  until  the  child  breathes  only  the 
1  Results  of  the  Operation  for  Convergent  Squint,  p.  7. 
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anaesthetic.  Many  a  struggle  I  have  thus  avoided,  and  consequent 
anxiety  and  heartache  has  been  saved  to  the  parents. 

Before  considering  the  operation  itself,  in  order  to  have  a  clear 
understanding  of  the  principle  on  which  tenotomy  and  advancement 
of  the  ocular  muscles  depend,  it  will  be  well  to  refer  briefly  to  the 
important  sheath  covering  the  eye,  whose  anterior  portion  is  known  as 
the  capsule  of  Tenon.  This  is  all  the  more  necessary  for  the  reason 
that  most  textbooks  on  anatomy  do  not  devote  sufficient  attention  to 
this  nor  give  its  surgical  relations  to  the  muscles. 

I  know  of  no  better  way  of  describing  that  than  to  give  the  words 
of  Wells  in  his  admirable  treatise  on  diseases  of  the  eye.  Speaking  of 
the  operation  for  strabismus,  he  says  :  "  Before  proceeding  to  consider 
this  method  of  operating  I  would,  however,  dwell  for  a  moment  upon 
the  anatomical  relations  of  the  muscles  of  the  eye  with  the  ocular 
sheath.  Commencing  at  the  optic  foramen  and  loosely  embracing  the 
optic  nerve,  the  sheath  expands  and  passes  on  to  the  eyeball,  which  it 
encloses  like  a  capsule.  It  is  loosely  connected  with  the  sclerotic  by 
connective  tissue — so  loosely,  indeed,  as  to  allow  of  the  free  rotations 
of  the  globe  within  it.  At  the  equator  of  the  eyeball  it  is  pierced  by 
the  tendons  of  the  oblique  muscles,  and,  more  anteriorly,  by  the  tendons 
of  the  four  recti  muscles,  with  which  it  becomes  blended,  being  finally 
lost  on,  rather  than  inserted  into,  the  sclerotic  close  to  the  cornea.  The 
posterior  portion  of  the  sheath,  up  to  the  passage  of  the  tendons,  has 
been  called  the  capsule  of  Bonnet  ;  the  anterior  portion  from  the 
passage  of  the  tendons  to  its  insertion  in  the  sclerotic  having  been 
designated  the  capsule  of  Tenon.  On  piercing  the  capsule,  the  tendons 
of  the  recti  muscles  become  connected  with  it  by  slight  cellular  pro- 
cesses, sent  forth  from  the  processes  of  the  capsule." 

There  are  but  few  preliminaries  for  the  operation  of  tenotomy  that 
need  require  the  attention  of  the  surgeon  or  arouse  the  anxieties  of  the 
patient.  It  is  taken  for  granted,  of  course,  that  the  vision  of  each  eye 
has  been  exactly  measured  and  recorded,  together  with  the  amount  of 
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deviation,  and  that  any  peculiarity  in  the  case  has  been  carefully  noted. 
In  order  to  produce  insensibility  a  solution  of  cocaine  of  3  or  4  per 
cent,  is  dropped  into  the  eye  half  a  dozen  times  in  about  fifteen  min- 
utes.   By  the  end  of  that  time  the  pupil  has  dilated,  and  if  the  cornea 
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i>  touched  with  a  bit  of  cotton  or  paper  it  will  be  found  to  have  lost 
its  sensibility  almost  entirely.  Of  course  when  a  general  anaesthetic  is 
given  the  patient  should  lie  down,  and,  although  it  is  easy  enough  to 
make  the  operation  on  the  adult  while  he  is  sitting  upright,  the  reclin- 
ing position  is  better. 

The  instruments  necessary  are  few  and  simple.  They  consist  of  an 
eve  speculum,  a  pair  of  fixation  forceps,  blunt  scissors,  two  strabismus 
hooks,  needle  and  thread  with  needle-holder.  Of  the  speculum  and 
forceps  nothing  need  be  said.    The  scissors,  though  blunt,  should  cut 
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easily  quite  out  to  the  end,  and  if  made  a  little  smaller  just  at 
the  point  than  in  the  blade  the  operator  is  able  to  divide  the  small 

Fig.  141. 
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bands  neatly  and  at  the  same  time  thoroughly.  The  strabismus  hooks 
should  be  strong,  but  delicate,  and  the  points  of  course  blunt :  indeed, 


Fig.  143. 


I  think  the  tendency  of  late  has  been  to  make  these  instruments  much 
smaller  than  a  few  years  a<ro. 

As  to  the  technique  of  the  operation,  it  is  unnecessary  to  describe 
the  varieties  which  have  been  in  vogue,  as  it  would  only  lead  to  con- 
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fusion.  The  most  simple  method  is  as  follows  :  The  spring  speculum 
having  been  introduced  to  hold  the  lids  widely  apart,  the  patient  is 
asked  to  turn  the  eye  in  a  direction  opposite  to  the  muscle  which  is  to 
be  divided,  in  order  that  the  tendon  may  come  prominently  before  the 
operator.  By  means  of  fixation  forceps  the  conjunctiva  is  then  caught 
up  at  a  distance  of  about  four  millimetres  (two  or  three  lines)  from  the 
edge  of  the  cornea,  and  a  vertical  incision  is  made  over  the  tendon  of 
the  muscle.  If  the  strabismus  exceeds  two  to  two  and  a  half  lines,  the 
blunt  end  of  the  scissors  can  be  passed  under  the  conjunctiva  in  order 
to  loosen  it  from  the  conjunctival  tissue  covering  the  tendon  and  the 
capsule  of  Tenon.  This  is  the  first  step.  The  second  consists  in  raising 
the  muscle  by  means  of  the  forceps  and  cutting  a  small  opening  in  its 
tendon,  as  near  to  the  globe  as  possible  and  about  midway  in  the  tendon, 
from  above  downward:  especial  care  should  be  taken  to  have  this 
incision  within  the  capsule  of  Tenon.  Having  made  an  opening  in  the 
tendon,  a  strabismus  hook  is  passed  upward.  The  fibres  of  the  tendon, 
being  caught,  are  divided  between  the  hook  and  the  globe.  The  same  is 
done  with  the  lower  part  of  the  muscle,  the  upper  fibres  being  held  with 
one  hook  while  the  rest  are  caught  up  in  the  other,  this  being  usually 
sufficient  to  loosen  it  entirely  from  its  attachment  and  to  allow  the  eye  to 
move  outward,  thus  correcting  the  strabismus  more  or  less  completely. 

Should  this  not  result,  it  is  probable  that  certain  fibres  of  the  tendon 
are  still  left  undivided,  as  not  infrequently  they  spread  out  in  a  fan-like 
attachment.  In  that  case  a  few  more  drops  of  cocaine  can  be  applied, 
and  the  hook  swept  freely  up  and  down,  so  as  to  catch  up  any  such  small 
fibres  as  may  be  left  undivided.  A  natural  result  of  this  procedure 
is  to  let  the  eye  turn  partly  outward.  To  one  who  has  not  considered 
the  manner  in  which  the  tendon  of  the  muscle  is  attached  to  the  cap- 
sule of  Tenon  it  might  be  natural  to  suppose  that  when  the  tendon 
is  loosened  from  its  position  the  eye  would  turn  quite  in  the  other  direc- 
tion. Formerly  this  was  just  what  did  occur,  for  then  the  muscle  itself 
was  divided,  instead  of  the  tendon  inside  the  capsule.  But  we  must 
remember  that  as  each  muscle  passes  through  the  capsule  it  receives 
certain  fibrous  attachments  holding  the  tendon  and  the  capsule  together, 
so  that  when  the  tenotomy  is  properly  made  these  small  bands  referred 
to  simply  allow  the  tendon  to  slip  a  little  farther  back  on  the  globe.  If 
the  capsule  itself  be  opened  wider  above  and  below,  then  the  muscle 
attached  to  it  is  allowed  to  slip  still  farther  back,  and  in  this  way  the 
degree  of  effect  can  be  graduated  with  nicety. 

Another  method  of  operating  is  that  proposed  by  Critchett,  the 
object  being  to  make  a  subconjunctival  division  of  the  tendon.  In 
order  to  accomplish  this  Critchett  recommends  a  small  opening  in  the 
conjunctiva  near  the  lower  margin  of  the  tendon,  the  incision  extend- 
ing also  through  the  capsule,  and,  passing  the  scissors  through  the  same 
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opening,  along  the  edge  of  the  hook,  the  tendon  is  divided  in  such  a 
way  as  to  produce  but  little  laceration  of  the  conjunctiva.  Liebreich 
has  also  introduced  a  modification  of  Graefe's  operation,  whereby 
the  hook,  entering  the  lower  edge  of  the  insertion  of  the  muscle, 
does  less  damage  as  he  thinks,  to  the  subconjunctival  tissue.  The 
opening  is  then  closed  with  a  suture.  But  the  principle  is  the  same 
in  all,  the  amount  of  correction  being  dependent  upon  the  more  or  less 
extensive  opening  which  is  made  in  the  capsule. 

The  first  question  which  arises  in  the  mind  of  the  operator  after  a 
tenotomy  is,  "  Has  the  correction  been  sufficient,  or  is  it  excessive  ?" 
With  the  present  advantages  of  cocaine  it  is  advisable,  as  soon  as 
the  section  is  made,  to  have  the  patient  sit  upright  and  direct  him 
to  look  at  an  object  immediately  in  front.  The  usual  tests  for  strabis- 
mus can  then  be  made  in  order  to  see  what  degree,  if  any,  remains.  If 
the  amount  is  only  slight,  it  is  sufficient  to  enlarge  the  opening  in  the 
capsule,  thus  increasing  the  effect  on  one  eye  only.  Most  operators, 
however,  agree  with  Wells,  who  says  that  if  the  amount  of  convergence 
originally  exceeds  four  or  five  millimetres  (two  to  two  and  a  half  lines), 
or,  according  to  Landolt,  fifteen  degrees,  then  it  is  better  to  make  a 
partial  correction  on  each  eye,  rather  than  all  on  one  eye.  In  any 
event,  it  is  preferable  to  delay  the  operation  on  the  remaining  eye  for 
a  day  or  two  in  order  to  ensure  no  over-correction.  In  cases  of  excess- 
ive convergence  it  is  necessary  not  only  to  divide  the  tendons  freely  on 
each  side,  but  also  to  make  very  free  incisions  into  the  capsule  of  Tenon 
both  above  and  below.  In  certain  rare  cases  it  is  possible  to  lay  bare 
the  sclerotic  of  both  eyes,  so  that  it  can  be  seen  over  an  arc  of  at  least 
forty-five  degrees,  and  still,  when  these  large  wounds  heal,  there  is 
hardly  enough  correction  to  make  the  axes  parallel.  If  free  division 
of  the  tendons  on  both  sides  is  not  sufficient,  the  effect  can  be  still 
further  increased  by  introducing  a  stitch  in  the  conjunctiva  opposite 
the  outer  margin  of  the  cornea,  and,  drawing  this  tightly,  attach 
it  to  the  temple  by  means  of  a  piece  of  court-plaster  (Graefe)  or 
to  the  outer  canthus  (Knapp).  During  the  process  of  healing  the 
patient  can  be  instructed  to  turn  the  eye  frequently  in  the  direction 
opposite  to  the  divided  muscle,  in  order  to  keep  the  wound  open  as 
freely  as  possible. 

Let  us  suppose,  however,  that  the  effect  of  the  operation  is  too  great. 
This  would  be  indicated  by  a  slight  tendency  toward  divergence  when 
the  patient  looks  at  a  far  point,  or  by  inability  at  convergence.  What 
is  to  be  done  in  that  ease?  The  simplest  and  easiest  method  is  to 
introduce  a  conjunctival  stitch  in  the  wound,  or  if  this  is  not  sufficient 
the  stitch  can  be  passed  from  near  the  edge  of  the  cornea  down  beneath 
the  conjunctiva,  reaching  to  the  capsule  of  Tenon  or  even  to  the  muscle, 
which  then  is  retracted  backward. 
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Tenotomy  of  the  opposing  muscle  may  also  be  necessary,  either  at 
that  sitting  or  later.  Ordinarily,  it  is  better  to  advance  the  muscle 
which  was  originally  divided,  as  will  be  described  later. 

As  the  immediate  result  of  the  operation  there  may  with  propriety 
be  a  trifling  amount  of  convergence,  perhaps  of  two  or  three  millimetres  ; 
indeed,  in  young  subjects  this  is  rather  an  advantage  than  otherwise, 
for  the  tendency  later  is  invariably  for  the  eye  to  turn  outward,  but 
there  certainly  should  not  be  divergence  or  the  least  appearance  of  it. 
As  we  shall  see  a  little  later,  it  is  easy  enough  to  increase  the  effect  of 
a  strabismus  operation,  but  when  this  has  been  excessive  it  is  by  no 
means  an  easy  affair  to  counteract  it  some  weeks  or  months  later. 

The  after-treatment  of  a  tenotomy  is  exceedingly  simple.  A  wash 
of  corrosive  sublimate,  1  part  to  6000  or  8000  of  water,  can  be  applied 
often  enough  to  keep  the  wound  free  from  any  secretion  which  may 
collect,  or  any  other  reliable  antiseptic  lotion  acts  quite  as  well.  The 
two  desired  objects  are  cleanliness  and  rest.  Patients  can  go  about 
almost  immediately  after,  and  can  use  the  other  eye  pretty  much  as  is 
desired.  Fortunately,  since  the  introduction  of  antiseptics  patients 
"  take  cold,"  as  they  imagine,  in  such  wounds  seldom  or  never.  I  have 
known  a  patient  go  immediately  from  the  infirmary,  where  a  tenotomy 
was  made  on  each  side,  to  the  large  rolling-mills  where  he  was  at 
work,  exposing  both  eyes  to  the  glare  of  molten  iron  from  eight  to  ten 
hours  a  day,  and  when  he  returned  to  the  infirmary,  nearly  a  week  later, 
the  eyes,  though  of  course  somewhat  inflamed,  were  well  advanced 
toward  healing.  Such  examples  show  what  an  amount  of  exposure 
the  eyes  will  bear  without  detriment  after  this  operation. 

It  will  often  save  considerable  anxiety  to  the  patient  if  the  surgeon 
explains  to  him  the  different  stages  through  which  the  eyes  pass. 
There  are  three  such  stages  in  the  process  of  healing  before  the  final 
position  is  reached.  The  first  is  immediately  after  the  operation.  As 
has  been  stated,  the  axes  should  then  be  practically  parallel  or  there 
should  remain  only  a  slight  convergence.  Supposing  the  operation 
to  be  performed,  this  first  stage  lasts  a  week  or  two  before  it  passes 
into  the  second.  As  soon  as  the  muscle  has  attached  itself  in  its  new 
position  it  begins,  of  course,  to  act  with  the  full  force  to  which  it  had 
been  accustomed,  and,  being  unusually  well  developed  and  active  as 
compared  with  its  opponent,  it  tends  to  draw  the  eye  inward,  and  there 
results  a  considerable  amount  of  convergence.  This  is  often  disappoint- 
ing to  the  patient,  who  imagines  that  the  difficulty  is  only  partly  cor- 
rected. After  such  a  convergence  has  lasted  some  weeks  or  perhaps  a 
few  months,  then  there  comes  the  third  stage,  during  which  his  eye  has 
a  tendency  to  turn  outward  again.  Usually  it  continues  to  be  drawn 
gradually  farther  and  farther  outward,  until  it  resumes  the  position  in 
which  it  was  left  at  the  time  of  the  operation.    This  is  the  final  stage. 
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In  this  example  I  have  taken  the  tendon  of  the  internal  rectus  upon 
which  to  illustrate  the  details  of  the  operation  for  tenotomy,  that  muscle 
beino-  the  one  most  frequently  chosen  for  this  operation.  But  the  same 
principles  hold  good  so  far  as  the  other  recti  are  concerned,  and  the 
variations  are  only  in  such  details  as  are  readily  suggested.  Indeed, 
since  so  much  stress  has  been  laid  of  late  upon  asthenopia  being  due  to 
a  tendency  of  the  eye  to  turn  upward  or  downward,  we  see  not  a  little 
of  the  division  of  the  tendons  of  the  superior  or  inferior  recti. 

It  should  not  be  understood  that  the  treatment  is  completed  when, 
by  operation  or  otherwise,  the  eyes  are  brought  into  a  position  of 
parallelism.  Unless  the  vision  of  each  eye  is  sufficiently  acute  to 
require  that  both  be  fixed  simultaneously  upon  one  object  looked  at, 
there  can  be  no  assurance  that  a  result,  however  perfect  apparently, 
will  be  permanent.  As  in  all  cases  of  strabismus  the  vision  of  one 
eye  is  usually  more  or  less  imperfect,  so  is  it  desirable  after  operation 
to  improve  this  by  suitable  glasses  or  by  exercise  as  much  as  possible. 
It  is  interesting  also  to  note  that  when  a  highly  imperfect  eye  is  thus 
made  to  take  part  in  the  act  of  vision,  it  often  improves  to  a  consider- 
able degree. 

(E)  Muscular  Advancement. — We  have  thus  far  considered  the 
treatment  of  strabismus  by  means  of  tenotomy  alone.  Instead  of  loos- 
ening the  muscle  on  one  side,  it  was  long  ago  ascertained  that  good 
results  could  also  be  obtained  by  muscular  advancement.  In  the 
majority  of  cases  this  is  undertaken  on  account  of  a  divergence — 
either  such  as  has  resulted  from  an  operation  for  convergence,  or 
for  a  divergence  such  as  is  found  associated  with  near-sightedness. 

As  far  as  the  preliminary  steps  are  concerned,  these  are  virtually  the 
same  as  though  an  operation  for  tenotomy  were  to  be  made.  To  the 
instruments  there  should  be  added  a  clamp  for  holding  the  muscle,  the 
use  of  which  will  be  explained  later,  and  as  the  pain  is  quite  severe, 
chloroform  or  ether  is  often  necessary.  The  technique  of  the  operation 
for  advancement  is  as  follows  :  First,  the  conjunctival  incision.  This  is 
made  over  the  tendon  of  the  muscle,  its  direction  being  from  above 
downward.  Second,  an  opening  is  made  in  the  capsule  of  Tenon  at  the 
lower  margin  of  the  tendon,  and  under  this  is  passed  one  of  the  branches 
of  the  toothed  forceps.  The  instrument  originally  used  for  this  pur- 
pose was  three  or  four  inches  long,  and  of  course  so  heavy  that  it  con  Id 
not  be  allowed  to  hang  in  place.  If  it  happened  that  the  patient 
struggled  or  if  he  vomited  at  the  critical  time,  it  was  necessary 
to  loosen  the  hold  on  the  tendon,  which  had  been  obtained  with  diffi- 
culty, and  either,  the  progress  of  the  operation  was  much  impeded  or  no 
small  risk  incurred  by  traction  on  the  muscle.  To  obviate  this  embar- 
rassing difficulty  it  occurred  to  me  to  have  these  advancement  forceps 
extremely  light,  each  blade  being  only  about  an  inch  and  a  quarter 
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in  length,  but  the  part  that  holds  the  muscle  toothed  as  in  the 
older  pattern.    In  placing  any  such  forceps  in  position  it  is  easier  to 

slip  the  smooth  branch  beneath  the 
muscle  than  the  one  with  the  project- 
ing teeth ;  and  to  accomplish  this,  if 
the  operator  has  only  one  such  instru- 
ment, the  smooth  blade  can  be  passed 
under  the  tendon  from  above,  if  not 

Dr.  Lucien  Howe's  Advancement  Forceps.  «WVv,,  u  uui 

from  below ;  but  after  once  in  place 
the  tendon  can  be  divided  between  the  blade  and  the  globe,  and  the 
instrument  can  be  allowed  to  remain  undisturbed  as  long  as  desired. 
The  third  step  consists  in  the  introduction  of  the  stitches,  and  in  this  it 
is  often  convenient  to  have  the  threads  of  different  colors  and  the  needles 
strongly  curved.  The  first  one  passes  from  the  conjunctiva  next  to  the 
cornea,  behind  the  muscle  itself,  as  nearly  as  possible  in  its  middle  point. 
The  path  of  this  stitch  in  the  conjunctiva  is  from  without  inward,  and 
then  through  the  tendon  from  within  outward.  This  thread  should  be 
of  strong  silk,  and  can  be  left  loosely  in  place  or  the  ends  simply 
knotted  to  prevent  confusion  later.  After  this  another  curved  needle 
with  silk  is  introduced  near  the  upper  edge  of  the  tendon  from  without 
inward,  and  after  being  drawn  through  is  then  passed  under  the  con- 
junctiva, emerging  two  or  three  millimetres  from  the  edge  of  the  cor- 
nea, quite  as  far  up  as  the  highest  point,  and  the  ends  of  this  thread 
are  loosely  knotted.  Finally,  the  third  stitch  is  introduced  near  the 
lower  margin  of  the  tendon,  again  from  without  inward,  and  again 
passed  beneath  the  conjunctiva,  emerging  about  the  same  distance  from 
the  lowest  portion  of  the  cornea.  The  fourth  step  consists  in  the  removal 
of  the  muscle-clamp  and  the  tightening  of  the  stitches.  If,  however,  it  is 
desirable  to  produce  a  correction  of  more  than  four  or  five  millimetres, 
it  is  better  to  make  a  small  resection  of  the  muscle,  cutting  away  not  only 
the  part  which  has  already  been  compressed  by  the  clamp,  but  more  or 
less  of  the  additional  portion  of  the  tendon  itself.  In  tying  the  stitches 
it  is  most  convenient  to  secure  the  central  one  first,  and  then  to  tighten 
equally  the  one  above  and  below,  so  that  by  this  act  the  globe  is  not 
tipped  either  way  out  of  place. 

The  above  is  one  of  the  simplest  forms  of  advancement,  although  I 
have  found  that  a  modification  of  the  method  proposed  by  Dr.  Prince, 
though  more  difficult  in  its  details,  gives  rather  better  results.  Some 
operators,  however,  prefer  to  dispense  with  the  clamp  altogether,  mak- 
ing the  first  step  as  here  described,  and  in  the  second,  after  lifting  up  the 
muscle  on  an  ordinary  strabismus  hook,  three  stitches  are  passed  through 
it,  or  perhaps  one  on  the  upper  edge  of  the  tendon  and  the  other  on  the 
lower,  and  these  stitches  serve  to  hold  the  tendon  in  place  w  hile  the 
further  steps  are  accomplished  virtually  in  the  manner  mentioned. 
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Frequently  there  is  considerable  swelling  of  the  conjunctiva  at  the 
end  of  the  first  and  second  days,  perhaps  sufficient  to  hide  the  stitches 
entirely.  But  a  weak  antiseptic  lotion— for  instance,  sublimate  solu- 
tion 1  :  10,000— is  sufficient  to  keep  the  wound  clean,  and  frequent 
cold  applications  reduce  the  pain,  though  small  closes  of  an  opiate  are 
occasionally  necessary. 

A  word  should  be  added  in  regard  to  the  amount  of  correction  neces- 
sary for  advancement  and  the  disadvantages  which  tend  to  follow 
this  operation.  With  simple  tenotomy  it  is  sufficient  to  bring  the  eyes 
to  a  state  of  parallelism  or  make  only  a  slight  under-correction.  With 
advancement,  however,  it  is  necessary  to  make  considerable  over-correc- 
tion, turning  the  eyes  to  an  angle  of  at  least  ten  or  fifteen  degrees 
beyond  the  point  which  is  desired. 

*  It  is  on  account  of  this  tendency  of  an  advanced  muscle  to  slip  back 
from  the  point  at  which  it  is  at  first  attached,  no  matter  by  what  method, 
that  most  surgeons  invariably  combine  this  operation  with  tenotomy  of 
the  opposing  muscle. 

Even  when  this  is  clone  also  the  average  of  the  results  is  not  as  sat- 
isfactory as  the  simple  tenotomy,  and  in  general  it  must  be  regarded  as 
a  much  more  difficult  and  important  undertaking. 

Another  method  of  advancement  which  should  be  mentioned  con- 
sists in  simply  folding  in  the  tendon  of  the  muscle  by  a  stitch  passing 
from  the  conjunctiva  near  the  cornea  outward  beneath  the  muscle. 
Where  only  a  slight  effect  is  required,  this  alone  or  combined  with 
tenotomy  will  be  sufficient,  but  the  cases  are  rare,  and  it  has  the  spe- 
cial disadvantage  of  leaving  an  unsightly  scar. 

Paralysis  op  the  Ocular  Muscles. 

On  reading  the  chapters  in  the  various  textbooks  on  paralysis  of 
the  ocular  muscles  the  student  cannot  fail  to  be  interested  in  the  beau- 
tiful exactness  with  which  it  is  possible  by  proper  tests  to  locate  the 
precise  muscle  which  is  at  fault.  Thus,  the  diagnosis  of  the  existence 
of  these  paralyses  has  been  brought  to  so  great  a  state  of  perfection  that 
there  is  a  temptation  to  indulge  here  in  a  digression  sufficient  to  give  a 
glimpse  of  the  methods  by  which  this  is  arrived  at.  But,  unfortu- 
nately, our  knowledge  of  therapeutics  concerning  those  paralyses  has 
not  advanced  to  the  same  degree,  and  in  confining  our  attention  to 
that  we  will  consider  first  the  removal  of  the  causes  producing  the 
paralysis;  second,  prisms;  third,  electricity;  fourth,  passive  motion; 
fifth,  the  general  health. 

As  the  firsl  step  in  rational  treatment  is  the  removal  of  the  cause, 
so  in  every  case  of  paralysis  of  the  ocular  muscles  it  is  necessary  to 
ascertain  as  nearly  as  possible  what  produced  it.  We  should  ask  our- 
selves, Is  it  due  to  a  hemorrhage  in  the  brain,  to  an  effusion,  to  a 
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gumma,  an  abscess  or  other  form  of  brain  tumor,  to  aneurism  or 
abscess  in  the  orbit  ?    Again,  is  it  due  to  pressure  of  bone  as  the  result 
of  accident  or  as  a  pathological  growth  on  the  interior  of  the  cranium 
or  is  it  an  accompaniment  of  syphilis  or  diphtheria,  or  of  some  otl  i  i 
of  the  general  diseases  accompanied  by  local  paralyses? 

Of  course  the  probability  of  the  existence  of  each  of  these  causes 
must  be  weighed,  either  as  existing  alone  or  in  conjunction  with  others, 
and  the  relative  importance  of  each  factor  decided  by  the  peculiarities 
of  the  case. 

This  part  of  the  treatment  depends  so  much  upon  the  separation  of 
the  various  elements  of  disease  causing  the  paralysis  that  the  good  judg- 
ment and  skill  of  the  practitioner  will  nowhere  be  taxed  to  a  greater 
extent  than  in  weighing  well  the  conditions  presented.  It  should  be 
remembered  that  syphilis  is  by  far  the  most  frequent  cause"  of  all  such 
paralyses. 

Second,  the  use  of  prisms.  The  principle  involved  in  the  use  of  these 
has  been  described  at  sufficient  length  to  render  it  unnecessary  to  enter 
into  any  further  detail  here.  As  the  paralysis  produces  double  vision, 
which  can  only  be  corrected  by  prisms,  so  if  prisms  be  prescribed  whose 
strength  is  little  less  than  those  which  would  be  required  to  produce 
single  vision,  in  the  given  case  there  will  consequently  be  a  correspond- 
ing elfort  on  the  part  of  the  eye  to  turn  nearer  its  proper  position,  thus 
giving  a  certain  amount  of  exercise  to  the  weakened  muscle.  Such 
prisms  are  worn  more  or  less  for  a  few  weeks  or  months  until  the  pre- 
viously weakened  muscle  regains  its  strength,  when  the  strength  of  the 
prism  can  in  turn  be  lessened,  and  thus  by  repeating  the  same  process 
the  muscles  become  correspondingly  stronger.  This  method,  though 
excellent  in  theory,  is  not  as  practical  as  would  appear,  though  of  too 
much  importance  not  to  be  given  a  thorough  trial  in  almost  every 
recent  case. 

Third,  electricity.  As  the  use  of  the  constant  or  interrupted  cur- 
rent has  been  found  of  advantage  in  the  treatment  of  paralysis  of 
other  portions  of  the  body,  so  has  it  long  been  employed  for  paralysis 
of  the  ocular  muscles.  It  is  unnecessary  to  go  into  details  to  elaborate 
this  phase  of  the  subject.  That  would  involve  not  only  the  descrip- 
tion of  suitable  batteries  and  electrodes,  but  the  methods  of  applica- 
tion, and  as  it  is  the  object  of  this  article  simply  to  furnish  indications 
for  the  treatment,  it  need  only  be  said  in  passing  that  for  the  paralysis 
of  the  ocular  muscles  it  is  ordinarily  better  to  use  a  very  weak  inter- 
rupted current,  and  to  apply  one  electrode  behind  the  ear  while  the 
other  is  placed  over  the  muscle. 

It  must  be  said  of  the  use  of  electricity  in  this  connection  that  w  hile 
it  is  frequently  employed,  it  is  often  more  because  everything  else  has 
been  tried  and  failed  than  because  it  has  produced  very  brilliant  results. 
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The  patient  can  usually  be  taught  to  use  the  battery  himself,  and  in 
this  there  can  be  no  harm  if  attempted  with  certain  restrictions,  and 
it  may  possibly  do  some  good,  but  comparatively  few  practitioners 
rely  upon  it  with  any  degree  of  confidence. 

Fourth,  passive  motion.  Several  years  ago  it  was  ascertained  by 
Michel  that  passive  motion  of  the  ocular  muscles  was  often  attended 
by  at  least  a  temporary  return  of  function,  as  with  muscles  in  other 
portions  of  the  body.  Since  the  introduction  of  cocaine  this  is  not  a 
painful  procedure  when  used  for  the  eye.  The  tendon  of  the  paralyzed 
muscle  being  seized  with  a  pair  of  fixation  forceps,  and  the  eye  forcibly 
rotated  in  the  opposite  direction  half  a  dozen  times  or  more,  it  not  un- 
commonly happens  that  the  amount  of  diplopia  is  perceptibly  lessened 
for  a  time,  and  by  repeating  the  process  we  find  that  gradually  the 
muscle  regains  more  of  its  strength.  Like  the  use  of  electricity,  it 
is  worthy  of  a  trial,  although  by  no  means  reliable. 

Fifth,  operation.  When  a  muscle  has  lost  its  motion  partly  or 
entirely  and  deviation  of  the  eye  results,  the  question  naturally  arises 
if  that  cannot  be  lessened  by  advancement  of  the  muscle  or  tenotomy 
of  the  opponent  muscle.  Experience,  however,  shows  that  operation  in 
these  cases  is  to  be  deprecated.  If  the  strength  of  the  opposing  healthy 
muscle  is  lessened,  the  eye  is  apt  to  project,  thus  producing  a  deform- 
ity of  another  kind.  Tenotomy,  therefore,  of  the  opposing  muscle  is 
not  to  be  considered,  except  in  certain  rare  cases.  Nor  is  advancement 
of  the  paralyzed  muscle  to  be  regarded  with  much  greater  favor.  Cer- 
tainly not,  if  the  case  is  one  of  recent  origin,  at  least  not  until  all  simple 
methods  have  been  tried,  and  until  the  patient  has  the  benefit  of  the 
doubt  that  perhaps  improvement  may  occur  in  the  course  of  time. 
If  the  weakened  muscle  be  shortened,  and  subsequently  regains  a 
certain  amount  of  its  tone,  there  unfortunately  results  a  deformity 
and  discomfort  from  double  vision  of  the  opposite  form  quite  as 
great  as  that  which  it  was  the  object  of  the  surgeon  to  correct. 

Nystagmus. 

We  come,  finally,  to  the  therapeutics  of  nystagmus,  and,  although 
this  is  interesting  from  an  etiological  and  diagnostic  standpoint,  there 
is  but  little  that  can  be  said  in  regard  to  our  actual  knowledge  of  a 
reliable  method  for  the  treatment  of  the  large  majority  of  these  cases. 
It  is  essential,  however,  that  we  separate  them  into  three  different 
classes  according  to  the  causes  upon  which  they  depend.  At  least  this 
division  of  the  cases  proposed  by  Kiigel  has  been  followed  quite  gen- 
erally, in  spite  of  the  fact  that  the  dividing-lines  between  the  classes 
cannot  always  be  easily  drawn.    There  are — 

First :  Cases  which  are  essentially  those  of  strabismus,  usually  asso- 
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dated  with  ametropia,  and  complicating  this  strabismus  we  find  more 
or  less  pronounced  nystagmus. 

Second :  The  nystagmus  is  associated  with  changes  in  the  interior 
of  the  eye  which,  like  the  disease  we  are  considering,  are  congenital, 
and  when  the  ophthalmoscopic  examination  is  made  wc  find  ordinarily 
alterations  in  the  choroid  or  in  the  retina  and  optic  nerve. 

Third  :  There  is  a  class  in  which  there  is  no  strabismus  or  ametro- 
pia, and  no  changes  in  the  interior  of  the  globe,  and  for  lack  of  a  bet- 
ter term  they  are  usually  known  as  cases  of  nystagmus  "  of  central 
origin." 

For  the  first  class  it  is  possible  to  produce  an  improvement  accord- 
ing to  the  character  and  degree  of  ametropia  when  suitable  glasses  are 
adjusted ;  also  the  strabismus,  which  is  ordinarily  of  the  convergent 
form,  can  be  corrected  by  means  of  an  operation,  as  indicated  above, 
and  thus  not  only  is  the  vision  made  somewhat  better,  but  the  deform- 
ity considerably  lessened.  Up  to  this  point  in  these  cases,  which,  it 
must  be  confessed,  are  rather  exceptional,  we  can  expect  improvement, 
but  anything  like  cure  is  entirely  out  of  the  question.  Various 
methods  have  been  suggested  which  it  is  unnecessary  to  detail  here, 
such  as  division  of  one  set  or  another  of  the  ocular  muscles  which  are 
supposed  to  be  at  fault,  but  even  in  these,  the  most  promising  cases 
of  nystagmus,  the  result  at  best  is  only  an  improvement.  As  far  as 
the  second  and  third  classes  are  concerned,  there  is  virtually  nothing 
to  be  done  for  them.  Different  trials  have  been  made  to  test  the  value 
of  electricity  or  internal  treatment,  but  practically  it  can  be  said  in  a 
few  words  that  this  spasmodic  contraction  of  the  muscles  of  the  globe, 
especially  in  cases  of  the  second  and  third  class,  is  thus  far  beyond  the 
reach  of  therapeutics. 


OPTICAL  THERAPEUTICS;  NORMAL  AND 
ABNORMAL  REFRACTION ;  PRESBYO- 
PIA; PRINCIPLES  INVOLVED  IN  FIT- 
TING GLASSES. 

By  EDWAED  JACKSON,  A.  M.,  M.  D. 


The  importance  of  optical  therapeutics  and  the  extent  of  the  indi- 
cations for  its  employment  are  as  yet  imperfectly  appreciated.  The 
raison  d'etre  of  the  eyeball  and  its  appendages  is  simply  to  support 
the  retina  in  a  position  where  it  shall  receive  light  that  is  accu- 
rately focused.  This  focusing  or  assorting  of  rays  is  accomplished 
by  the  action  of  the  dioptric  media,  and  depends  entirely  on  the 
perfection  of  their  adjustment.  That  dioptric  adjustment  of  the  eye 
which  secures  with  the  minimum  of  exertion  the  perfect  assortment  or 
focusing  of  the  light  falling  on  the  retina  might  be  called  the  normal 
refraction  of  the  eye,  and  all  adjustments  that  do  not  secure  this  abnor- 
mal refraction}  In  the  former  case,  however,  the  word  "  normal"  would 
have  a  significance  quite  different  from  that  which  it  usually  possesses. 
It  would  not  refer  to  the  usual  condition  of  the  mass  of  eyes  in  health, 
but  rather  to  an  ideal  condition  that  is  really  non-existent,  and  only 
rarely  is  very  closely  approximated. 

A  more  practical  definition  of  normal  and  abnormal  refraction  is 
that  which  classifies  as  normal  the  refraction  of  those  eyes  which  suffi- 
ciently approximate  the  standard  of  perfect  refraction  to  enable  their 
possessors  to  perform  all  acts  of  vision  that  they  find  necessary  or  desir- 
able, without  pain,  inconvenience,  or  detriment  either  to  the  eye  or  to 
other  portions  of  the  body,  and  classifies  as  abnormal  the  refraction  of 
all  eyes  which  by  reason  of  their  departure  from  such  standard  fail  to 
furnish  their  possessors  with  the  required  visual  power  on  such  terms 
of  health  and  comfort.  But  in  adopting  this  practical  conception  of 
normal  and  abnormal  refraction  it  must  be  clearly  understood  that  the 
class  to  w  hich  the  refraction  of  any  given  eye  belongs  is  not  to  be  deter- 
in  incd  simply  by  the  amount  of  its  deviation  from  the  perfect  standard. 

1  The  Anomalies  of  Accommodation  and  Refraction  of  the  Eye,  by  F.  C.  Ponders,  pub- 
lished by  the  New  Sydenham  Society  in  1864,  remains  the  most  important  work  on 
this  subject  for  the  thorough  student.  Next  to  it  comes  the  Refraction  and  Accommoda- 
tion of  the  Eye,  by  E.  Landolt,  translated  by  C.  M.  Culver. 

1 189 


1140 


OPTICAL  THERAPEUTICS,  ETC. 


This  amount  of  the  deviation — the  error  of  refraction  or  anomaly  of 
refraction,  as  it  is  called — has  often  much  less  to  do  with  determining 
this  point  than  the  occupation,  general  health,  or  idiosyncrasies  of  the 
individual.  Precisely  the  same  state  of  refraction  may  be  strictly 
normal  in  the  fanner  and  very  abnormal  in  the  seamstress;  and 
without  any  change  whatever  in  the  degree  of  error  present  the 
refraction  may  pass  from  normal  to  abnormal  with  a  lowering  of 
the  general  nervous  tone,  and  from  abnormal  back  to  normal  with  a 
restoration  to  health.  Adopting  for  it  this  comprehensive  and  extremely 
elastic  definition,  we  may  say  that  abnormal  refraction  is  the  i/ndicaiion 
for  a  resort  to  optical  therapeutics. 

The  process  of  assorting  or  focusing  the  light  that  falls  on  the  retina 
is  effected  entirely  by  the  physical  properties  of  the  dioptric  apparatus 
of  the  eye.  But  the  physical  properties  of  this  dioptric  apparatus  are 
capable  of  a  certain  amount  of  alteration  or  adjustment  by  certain  vital 
acts.  Thus* the  curvature  of  the  crystalline  lens  can  be  increased,  and 
hence  its  action  as  a  lens  in  focusing  the  light  passing  through  it  altered 
by  the  vital  acts  causing  contraction  of  the  ciliary  muscle.  Then,  too, 
the  impressions  made  upon  the  retina  become  the  basis  of  extensive  and 
complicated  actions  on  the  part  of  great  nerve-tracts — actions  that  are 
powerfully  influenced  by  the  perfection  or  imperfection  of  those  impres- 
sions as  determined  by  the  focusing  of  the  light  that  makes  them. 

Thus,  abnormal  refraction  becomes  the  indication  for  optical  thera- 
peutics, either  for  the  imperfect  vision  itself,  manifested  siniply  by  the 
patient's  inability  to  see  that  which  he  should  have  the  power  of  seeing 
clearly,  or  for  the  more  remote  consequences  of  imperfect  vision  and 
the  symptoms  resulting  from  the  effort  to  overcome  it,  which  may  be 
grouped  under  the  general  head  of  eye-strain. 

Imperfect  Vision. — This  defect,  of  which  the  patient  may  or  may 
not  be  conscious,  may  be  discovered  by  either  of  many  tests.  The  most 
valuable  are  the  tests  with  special  sefies  of  block  letters,  either  on  the 
original  Snellen  scale  or  one  of  its  many  modifications.  The  essen- 
tial advantage  of  such  test  letters  is 'that  their  size  is  accurately 
graded  to  the  distance  at  which  they  are  designed  to  be  seen.  The 
letters  to  be  seen  at  twenty  feet  are  twice  the  size  of  those  to  be  seen 
at  ten  feet;  the  two-hundred-feet  letters  ten  times  the  size  of  the 
twenty-feet  letters;  and  so  throughout  the  scries. 

With  such  a  series  it  is  easy  to  get  an  expression  of  the  acuteness 
of  vision  by  a  fraction,  the  distance  at  which  the  letters  are  seen  being 
taken  for  .the  numerator,  and  the  distance  at  which  the  Letters  should 
be  visible  to  a  normal  eye  being  taken  as  the  denominator.    Tims,  if 
-e^a  cx/u  s/^the  twelve-metre  (forty-feet)  letters  are  the  smallest  that  can  be  made 
ih*  trrvMh  *•  out  at  six  metres  (twenty  feet),  the  visual  acuteness  is  said  to  be  six- 
t  s  tCAUu*.* twelfths.    When  the  letters  are  visible  at  the  full  distance  at  which 
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fchey  should  be  seen  by  the  normal  eye.  the  fraction  becomes  six-sixths, 
equal  to  one,  so  that  the  unit  is  the  expression  for  normal  acuteness  of 
vision.  It  should  be  borne  in  mind,  however,  that  the  usual  standard 
of  full  or  perfect  sight  is  not  sufficiently  high;1  something  better  should 
be  habitually  aimed  at  in  endeavoring  to  attain  the  best  possible  vision 
with  the  aid  of  glasses.  To  be  satisfied  with  the  usual  standard  is  in 
many  cases  to  fail  to  give  the  patient  the  full  benefit  of  optical  thera- 
peutics. 

With  imperfect  focusing  of  light  on  the  retina,  separate  points,  to 
be  recognized  as  separate  points,  must  have  their  impressions  fall  far- 
ther apart,  and  therefore  the  points  themselves  must  be  more  widely 
separated. '  In  other  words,  the  object  must  be  larger,  or,  what  amounts 
to  the  same  thing,  it  must  be  brought  nearer  to  the  eye,  where  it  will 
make  its  impression  on  a  larger  part  of  the  retina.  That  is,  the  imper- 
fection of  focusing  lowers  the  acuteness  of  vision,  and  i§  by  far  the 
most  frequent  cause  of  inability  to  attain  the  normal  standard. 

Eye-Strain. — Under  the  head  of  Asthenopia  this  subject  is  else- 
where referred  to,  but  it  is  necessary  to  consider  here  certain  phases  of  it. 
It  is  commonly  recognized  as  dependent  on  the  requirement  of  excessive 
effort  on  the  part  of  either  the  ciliary  muscle  to  accommodate  or  focus 
the  eye  properly,  or  of  the  external  muscles  of  the  eyeball  to  keep  the 
visual  axes  properly  directed.  It*is,  however,  likely  that  its  phenom- 
ena are  sometimes  in  part  due  to  the  effort  to  recognize  mentally  the 
significance  of  defective  retinal  images,  quite  aside  from  any  effort  to 
make  these  images  more  perfect. 

Even  in  strain  of  accommodation  and  convergence  the  effect  is  by 
no  means  so  simple  as  the  mere  over-tiring  of  one  or  more  muscles. 
It  may  lie  wholly  in  the  overcoming  of  difficulties  of  co-ordinating 
the  different  nervous  impulses  required  for  the  carrying  on  of  the  act 
of  vision.  The  inconvenience  experienced  when  the  patient  commences 
the  wearing  of  correcting  glasses  is  essentially  of  this  nature. 

It  is  generally  appreciated  that  the  over-use  of  an  organ  may  lead 
to  pain  and  hyperseruia  of  the  organ  itself  and  of  contiguous  parts. 
The  ciliary  muscle,  lying  directly  in  the  uveal  or  vascular  coat  of  the 
eye,  and  exerting  a  direct  mechanical  influence  on  the  other  constituents 
of  that  coat,  can  scarcely  suffer  without  the  nutrition  of  the  choroid  and 
of  the  parts  that  depend  on  the  choroid  for  their  nutritive  supply,  the 
retina,  the  vitreous,  aqueous,  and  lens,  also  becoming  impaired.  The 
intimate  connection  of  its  vessels  with  those  that  supply  the  sclero- 
corneal  coal  will  also  explain  the  liability  to  involvement  of  the  latter. 
And  one  who  has  seen  the  puffiness  of  the  lids  that  marks  the  onset  of 

1  Jackson,  "Tests  for  Visual  Acuteness,"  Journal,  of  the  American  Medical  Associa- 
tion, Jan.  31,1891;  Dennett,  "  Test  Tvpe,"  Tram.  American  Ophthalmoloqical  Society, 
1885,  p.  133. 
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some  intraocular  inflammations  will  not  be  inclined  to  doubt  a  connec- 
tion that  would  render  quite  possible  serious  inflammations  of  the  lids 
from  strain  of  the  ciliary  muscle. 

The  effects  of  eye-strain  shown  by  the  retina  are  comprised  under 
the  headings  of  hyperseinia  and  opacity. 

Although  these  retinal  conditions  may  arise  from  quite  other  causes, 
eye-strain  is  that  from  which  they  most  commonly  spring.  They  are, 
perhaps  more  than  other  effects  of  eye-strain,  closely  connected  with 
the  amount  of  eye- work  done,  the  general  condition  of  the  nervous 
system,  and  with  deficiencies  of  blood-supply,  rather  than  with  any 
especial  form  of  abnormal  refraction.  And  to  that  extent  they  are 
an  indication  for  lessened  work  and  general  remedial  measures.  But 
in  a  very  large  proportion  of  cases  the  accurate  correction  of  the 
ametropia  is  essential  for  their  relief. 

The  choroidal  changes  due  to  eye-strain  are  more  frequently  seen, 
and  mostly  originate  in  eyes  affected  with  hyperopia  and  astigmatism, 
these  being  the  more  frequent  errors  of  refraction,  although  it  is  with 
myopia  and  close  eye-work  that  a  vicious  circle  is  established  that 
secures  their  most  complete  and  disastrous  development. 

The  most  characteristic  and  advanced  changes  are  generally  exhibited 
by  the  portion  of  the  choroid  immediately  adjoining  the  optic  disc,  par- 
ticularly on  the  temporal  side.  Here  is  found  an  area  of  choroiditis 
and  atrophy  usually  crescentic  in  form,  but  which  tends  to  extend 
around  the  disk  and  ultimately  to  encircle  it,  at  the  same  time  broaden- 
ing out  toward  the  region  of  the  macula.  Exceptionally,  the  crescent 
lies  below  or  above  or  on  the  nasal  side  of  the  nerve-entrance.  Very 
extensive  or  advanced  changes  in  the  region  of  the  disc  are  apt  to  be 
accompanied  by  important  changes  in  other  parts  of  the  choroid,  par- 
ticularly in  the  region  of  the  macula,  where  they  sufficiently  involve 
the  nutrition  of  the  retina  greatly  to  impair  the  acuteness  of  vision. 

Although  the  choroidal  changes  are  commonly  noted  as  confined  to 
certain  regions,  they  are  often,  in  their  earlier  and  more  acute  stage-, 
more  general.  But  it  happens  that  when  the  causative  temporary  stress 
is  taken  off,  the  larger  part  of  the  choroid  recovers  more  or  less  com- 
pletely, and  only  in  certain  portions  does  the  process  go  on  to  cause 
notable  permanent  lesions.  In  the  acute  cases  the  whole  choroid  pre- 
sents a  "patchy,"  "woolly,"  abnormally  scarlet,  or  "flannel-red" 
appearance,  indicative  of  hyperemia  and  oedematous  swelling.  And 
such  an  appearance  is  an  indication  for  rest  of  the  eyes  in  addition 
to  their  optical  correction. 

The  effects  of  eye-strain  on  the  optic  nerve-entrance  or  optic  disk 
resemble  those  produced  on  the  retina  in  that  they  are  manifest  clinic- 
ally as  hyperemia  and  opacity.  A  certain  amount  of  such  reddening 
is  physiological  and  attends  any  considerable  use  of  the  eyes.    But  this 
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normal  hyperemia  quickly  passes  away  with  the  suspension  of  eye- 
work.  If,  on  the  contrary,  hyperemia  persists  or  appears  on  a  very 
slio-ht  use  of  the  eyes,  it  becomes  an  indication  for  optical  therapeutics. 
Opacity  on  the  disc  involves  the  mass  of  normally  transparent  nerve- 
fibres  and  delicate  connective  tissue  that  constitutes  the  head  of  the 
nerve.  It  veils  or  entirely  conceals  the  deeper  structure  of  the  nerve, 
and,  being  associated  with  the  similar  condition  of  the  retina,  obscures 
the  margins  of  the  disk,  most  at  the* upper  and  lower  borders,  least  to 
the  temporal  side.  The  ophthalmoscopic  picture  is  precisely  that  of  a 
slight  optic  neuritis,  which  is  really  the  condition  present,  the  lower 
grades  of  such  inflammation  being  more  frequently  due  to  eye-strain 
than  to  all  other  causes  taken  together. 

The  vitreous  suffers  from  eye-strain  through  the  involvement  of  the 
choroid  and  by  reason  of  the  abnormal  increase  of  the  space  it  is 
required  to  fill  by  the  increase  of  the  globe  in  myopia,  in  connection 
with  which  vitreous  opacities  and  disorganization,  not  due  to  trauma- 
tism, usually  occur. 

That  the  crystalline  lens  should  suffer  from  the  effects  of  eye-strain 
seems  quite  probable  when  we  remember  that  the  strain  is  largely 
through  the  over-use  of  the  ciliarv  muscle,  the  function  of  which  is 
to  act  upon  the  shape  of  the  lens,  and  that  the  lens  depends  for  its 
supply  of  nutritive  material  upon  the  uveal  tract,  which  is  profoundly 
affected  by  eye-strain.  The  diseases  of  the  lens,  however,  lead  to  opa- 
city, and  have  heretofore  been  grouped  under  the  head  of  cataract.  And 
in  their  extremely  chronie  course  but  little  careful  study  of  their  etiology 
and  progress  has  heretofore  been  attempted  in  the  earlier  stages.  But 
it  is  likely  that  in  a  considerable  class  of  cases  cataract  is  in  large 
measure  due  to  eye-strain,  and  to  a  similar  extent  preventable  by 
the  proper  use  of  lenses.1 

The  cornea  is  not  particularly  liable  to  suffer  from  eye-strain,  yet  it 
may  show  inflammation  secondary  to  inflammation  of  the  conjunctiva ; 
and  in  some  instances,  where  the  corneal  disease  was  the  most  serious 
feature  of  the  case,  it  has  failed  to  yield  to  the  remedies  employed  until 
the  proper  correcting  glasses  have  been  worn,  after  which  improvement 
was  rapid.  Such  cases  present  no  especial  characteristics.  But  it  is 
well  to  bear  in  mind  this  application  of  optical  therapeutics  in  dealing 
with  any  chronic  case  of  inflammation  of  the  cornea. 

Inflammation  of  the  conjunctiva  due  to  eye-strain  is  extremely  com- 
mon. In  its  clinical  features  it  is  in  the  main  identical  with  inflamma- 
tions from  general  irritants  or  "  cold."  What  is  characteristic  is  its 
persistence  or  repeated  recurrence  or  its  aggravation  by  use  of  the 
eyes.  Persistent  inflammation  points  always  toward  a  persistent  cause, 
and  by  far  the  most  frequent  persistent  cause  is  some  error  of  refrac- 

1  Kisley,  Ophthalmic  Renew,  1891,  p.  225. 
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tion.  It  is  not  to  be  denied  that  there  very  often  coexists  another 
important  factor  in  some  tendency  of  the  mucous  membranes  in 
general  to  inflame  under  slight  provocation.  But  even  when  this 
is  present  the  efficient  therapy  will  often  be  optical,  for  we  understan  I 
the  correction  of  errors  of  refraction  very  much  better  than  the 
eradication  of  the  scrofulous  and  other  diathetic  taints. 

Inflammation  of  the  other  tissues  of  the  lids  is  very  apt  to  arise  from 
chronic  inflammation  of  the  conjunctiva,  and  is  thus  dependent  ulti- 
mately on  the  same  cause.  The  form  commonly  due  to  eye-strain  is 
that  in  which  the  free  margins  of  the  lids  become  thickened  and 
rounded  and  the  lashes  diseased  and  deformed.  Repeated  styes, 
minute  abscesses  centring  about  hair-follicles,  which  might  be  re- 
garded as  a  more  acute  form  of  the  same  trouble,  may  also  be  due 
to  abnormal  refraction. 

More  General  Symptoms  of  Eye-Strain. — Headache,  the  most 
common  and  the  most  important  of  the  general  symptoms  of  eye-strain,1 
may  vary  in  intensity  from  that  which  "  is  not  an  ache,"  but  only  a 
slight  feeling  of  fulness  or  discomfort,  to  the  most  agonizing  hemi- 
crania  or  sick  headache.  In  the  main,  eye-headaches  are  like  other 
headaches.  They  rarely,  however,  seem  to  centre  in  the  vertex. 
Usually  they  are  most  severe  or  are  felt  only  in  the  frontal  region, 
"through  the  temples"  and  "just  back  of  the  eyes."  But  very  often 
some  pain  is  referred  to  the  occipital  region,  and  occasionally  they  are 
felt  there  only.  Often  the  patient  observes  that  they  are  aggravated 
or  brought  on  by  some  especial  eye-work,  but  in  other  cases,  where  the 
relief  afforded  by  glasses  is  just  as  great,  no  such  connection  is  noticed. 
In  many  cases  they  are  felt  after  travelling,  shopping,  attending  church 
or  the  theatre,  or  doing  other  things  that  are  not  thought  of  as  being 
especially  trying  for  the  eyes,  though  in  reality  very  likely  to  develop 
eye-strain.  They  are  liable  to  be  brought  on  or  aggravated  by  hun- 
ger or  general  exhaustion,  are  liable  to  be  aggravated  by  indiges- 
tion or  constipation,  and  are  not  rarely  associated  with  nausea  and 
vomiting. 

Let  this  be  clearly  understood,  that  eye-headaches  are  not  a  special 
and  peculiar  variety  of  headaches,  but  that  eye-strain  enters  as  a  factor 
into  the  causation  of  those  common  headaches  which  the  profession  has 
always  had  to  combat,  and  which  have  been  ascribed  to  many  causes 
and  many  organs,  but  most  of  all  to  the  point  of  popular  therapeutic 
attack,  the  stomach  ;  and  that  in  this  age,  when  a  large  proportion  of 
our  patients  verge  upon  neurasthenia  and  the  eye  is  taxed  as  never 
before,  this  factor  of  eye-strain  is  in  a  very  large  proportion  of  eases 
the  most  important  one.  At  all  events,  it  is  one  about  which  we  have 
a  definite  understanding,  one  that  we  can  investigate  and  remove.  And 
1  S.  Weir  Mitchell,  Amcr.  Journal  of  the  Medical  Sciences,  April,  1876,  p.  363. 
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no  case  of  headache  has  had  the  benefit  of  modern  therapeutics  that  has 
not  had  this  factor  investigated  and  excluded  or  removed. 

Pain  in  the  eyeball  itself  may  be  but  a  certain  form  of  headache,  or 
it  may  be  due  to  the  intraocular  hyperemia  following  excessive  eye- 
work.  A  feeling  of  tension  or  "drawing"  within  the  orbit  or  "just 
between  the  eyes"  may  be  a  true  soreness  of  the  orbital  muscles. 

Pain,  commonly  neuralgic  in  character,  located  in  other  parts  of 
the  body,  especially  in  the  maxillary  divisions  of  the  trifacial  and  in 
the  back,  is  sometimes  permanently  relieved  by  the  removal  of  eye- 
strain. 

Other  forms  of  disordered  nerve-action  due  to  eye-strain  are  mani- 
fested by  attacks  of  numbness  or  of  formication,  which  may  be  quite 
local  or  may  affect  the  whole  of  one  side.  Closely  allied  to  these  is  the 
visual  disturbance  known  as  ophthalmic  megrim.  Either  is  to  be  re- 
garded as  possibly  due  to  eye-strain. 

Eye-strain  can,  and  not  very  rarely  does,  cause  habitual  anorexia, 
and  even  nausea  and  vomiting,  dyspepsia,  palpitation  of  the  heart,  and 
other  visceral  neurotic  manifestations.1  And  in  these  more  irregular 
manifestations  the  therapeutic  test  may  be  required  to  establish  the 
diagnosis. 

There  can  be  little  doubt  that  this  kind  of  nerve-strain  may,  like 
other  varieties  of  nerve-strain,  prove  an  exciting  cause  of  insanity 
or  combine  with  other  causes  to  develop  such  abnormal  cerebral 
action. 

That  peevishness,  undue  irritability,  and  other  psychic  evidences  of 
nerve-exhaustion  arise  from  eye-strain  quite  independently  of  any  head- 
ache or  other  form  of  conscious  pain  is  frequently  illustrated ;  and  eye- 
strain is  often  a  most  important  factor  in  the  development  of  hysteria. 

Of  the  motor  disturbances  due  to  eye-strain,  the  most  common  are 
those  of  the  muscles  immediately  accessory  to  the  eye.  Those  of  the 
orbital  muscles  are  considered  at  length  under  the  headings  of  Squint 
and  Muscular  Insufficiencies,  or  Heterophoria,  Nystagmus,  etc.  Next 
to  them  come  the  irregular  actions  of  the  orbicular  muscle  of  the  lids, 
the  corrugator  of  the  brows,  and  the  frontalis.  These  are  usually  over- 
actions,  and  may  aid  in  making  vision  less  indistinct,  as  the  nipping 
together  of  the  lids  that  gave  the  name  to  myopia,  or  they  may  be 
simply  due  to  the  overflow  of  nervous  impulses  through  neighboring 
nerve-channels  that  attend  excessive  exertion,  as  the  contraction  of  the 
brows  that  often  comes  on  with  eye-work.  Or  they  may  be  distinctly 
pathological  reflexes,  as  twitching  of  the  lids  or  the  more  prolonged 
spasm  to  which  the  name  blepharospasm  is  commonly  applied.  Buf 
more  distant  muscles  may  be  effected  ;  thus  spastic  wry  neck  and  con- 
tractures of  more  distant  muscles  have  been  relieved  by  optical  thera- 
1  G.  M.  Gould,  Medical  News,  Aug.  23,  1890. 
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peutics.  There  can  be  no  question  that  in  rare  cases  eye-strain  gives 
rise  to  well-marked  choreic  movements  and  epileptiform  seizures ; 1  and 
in  cases  of  obscure  etiology  the  small  chance  of  relief  that  optical  ther- 
apeutics affords  .should  nut  be  neglected. 

Normal  Refraction,  Emmetropia,  Accommodation. 
When  the  refraction  is  normal,  as  we  have  denned  it,  the  rays  of  light 
coming  from  one  point  outside  of  the  eye  are  all  focused  or  brought  to  a 
single  point  on  the  retina.   Thus  in  Fig.  145  the  rays  coming  from  the 
point  A  are  focused  on  the  retina  at  the  point  r,  and  the  same  thing 


Fig.  145. 


occurs  for  every  other  point  situated  at  the  same  distance  from  the  eye, 
so  that  each  point  of  the  object  looked  at  makes  its  impression  on  a  single 
point  of  the  retina,  and  each  point  of  the  retina  receives  the  impression 
of  but  a  single  point  of  the  object  looked  at.  In  this  way  each  part 
of  an  external  object  is  made  to  send  its  separate  message  to  the  brain, 
and  we  are  able  by  sight  to  distinguish  the  various  objects  presented 
to  us.  But  this  is  true  only  of  objects  situated  at  a  certain  distance 
for  which  the  eye  is  adjusted.  If  the  object  be  situated  nearer  to  the 
eye,  as  at  B,  the  rays  from  it  will  not  be  focused  upon  the  retina,  but 
would  tend  to  a  focus  back  of  the  retina  at  s,  and  at  the  retina  will  be 
so  spread  out  as  to  interfere  with  the  rays  coming  from  other  points, 
and  imperfect  vision  will  result.  In  order  to  get  perfect  vision  at  the 
distance  of  B,  it  would  be  necessary  to  increase  the  refractive  power 
of  the  eye,  so  that  it  could  bend  the  more  divergent  rays  from  B 
enough  to  bring  them  to  a  focus  at  r  on  the  retina.  To  see  clearly 
at  various  distances  it  is  necessary  that  the  eye  shall  have  some  power 
of  adjustment ;  and  such  a  power  is  possessed  by  all  normal  eyes  up  to 
a  certain  age :  it  is  called  the  power  of  accommodation. 

Parallel  Rays. — The  rays  of  light  that  come  off  from  any  luminous 
point  diverge  in  all  directions,  and  they  continue  to  diverge  always 
unless  they  encounter  something  that  acts  on  them,  as  a  convex  lens  or 
a  concave  mirror.  When,  however,  the  rays  come  from  a  point  more 
than  fifteen  or  twenty  feet  from  the  eye,  they  are  so  nearly  parallel 
that  they  may  be  regarded  as  parallel  without  serious  inaccuracy. 

The  refraction  of  an  eye,  as  the  term   is  used  technically,  is  its 
1  G.  E.  de  Schweinitz,  New  York  Medical  Journal,  June  23,  1888. 
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power  of  focusing  rays  on  its  retina  when  it  is  entirely  at  rest,  whoa 
none  of  the  power  of  a^ommqdation  is  exerted.  An  eve  that  can  in 
this  state  focus  parallel  rays  on  its  retina  is  said  to  be  emmetropic  ; 
that  is,  properly  proportioned.  Its  state  of  refraction  is  called  emme- 
tropia.  Such  an  eye  sees  distant  objects  distinctly  without  any  exer- 
tion of  its  accommodation  and  without  any  possibility  of  strain.  For 
near  vision,  however,  it  is  compelled  to  use  its  accomodation  in  order  to 
obtain  perfectly  focused  images,  and  when  this  accomodative  power  is 
insufficient  eye-strain  results. 

Presbyopia,  Old  Sight. — The  change  which  comes  with  age  to  all 
normal  eyes  is  the  diminution  of  the  accommodation.  When  this 
diminution  of  accommodation  has  gone  so  far  that  the  rays  from  near 
objects  can  no  longer  be  focused  on  the  retina  without  undue  exertion 
of  the  ciliary  muscle,  we  may  say  that  presbyopia  has  set  in. 

The  effect  of  the  accommodation  is  equivalent  to  the  placing  of  a 
convex  lens  before  the  eyes,  and  it  is  customary  to  designate  the  amount 
or  amplitude  of  accommodation  by  the  amount  of  lens  strength  it  adds 
to  the  refracting  power  of  the  eye. 

The  action  of  a  convex  lens  on  light,  the  same  as  that  of  the  convex 
surfaces  of  the  cornea  and  lens  in  the  eye,  is  illustrated  by  Fig.  146  in 


Fig.  146. 


which  the  parallel  rays  AAA  are  brought  by  the  lens  L  to  a  focus  at  F. 
The  stronger  the  lens  is,  the  more  it  turns  the  rays  from  their  original 
course,  the  more  quickly  are  they  brought  to  a  focus,  and  of  course  the 
nearer  the  focus  is  to  the  lens.  In  Fig.  1 46  the  rays  AAA  are  repre- 
sented as  parallel,  and  the  focus  F  for  parallel  rays  is  called  the  prin- 
cipal focus  of  the  lens.  The  distance  of  the  principal  focus  from 
the  lens  is  called  its  focal  distance.  The  strength  of  the  lens,  being 
inversely  as  the  focal  distance,  is  expressed  by  1  divided  by  the  focal 
distance. 

There  are  two  systems  of  numbering  lenses — the  inch  system  and 
the  metric  or  diopioue  system.  In  the  inch  system  the  strength  of  a 
lens  is  indicated  by  1  divided  by  the  focal  distance  in  inches.  In  the 
met  l  ie  system1  the  strength  of  the  lens  is  expressed  by  1  divided  by 
the  focal  distance  in  metres.  The  lens  with  a  focal  distance  of  1 
metre,  being  the  unit,  is  called  a  1  dioptric  lens.  On  account  of  the 
ease  with  which  the  strength  of  the  lenses  thus  expressed  can  be  com- 

1  Landolt,  Royal  Lovclon  Ophthalmic  Hospital  Reports,  vol.  viii.  p.  632. 
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bined  by  addition  and  subtraction,  and  for  other  reasons,  the  metric 
system  is  supplanting  the  older  inch  system.  It  will  be  used  exclu- 
sively throughout  this  article. 

If  in  Fig.  14G  the  luminous  point  from  which  the  rays  pass  off  be 
placed  at  F,  the  lens  will  so  change  the  course  of  those  rays  that  pass 
through  it  as  to  make  them  parallel.  Now,  in  the  ease  of  an  emme- 
tropic eye  that  has  become  presbyopic — that  is,  any  eye  that  has  no 
fault  with  its  focus  except  that  it  has  lost  its  accommodation  through 
age,  even  if  the  loss  of  accommodation  be  complete — it  is  only  needful 
to  take  a  convex  lens  that  has  its  principal  focus  at  the  point  looked  at, 
and  which  will  therefore  make  the  rays  passing  through  it  parallel,  to 
have  them  focused  on  the  retina  and  the  object  distinctly  seen.  For 
the  eye  without  any  effort  of  the  accommodation  is  fitted  to  focusing 
parallel  rays.    Thus  in  Fig.  147  rays  coming  from  the  point  A  to  the 


Fig.  147. 


convex  lens  L,  which  has  A  L  for  its  focal  distance,  will  fall  upon  the 
eye  parallel,  and  be  focused  on  the  retina  without  any  exertion  of  the 
accommodation.  If,  however,  there  be  some  power  of  accommodation 
present,  it  will  be  possible  to  focus  rays  on  the  retina  from  a  still  nearer 
point,  as  B,  or  from  any  point  between  A  and  B. 

In  a  case  of  presbyopia,  then,  if  the  accommodation  be  entirely 
gone,  we  must  use  the  convex  lens  that  will  have  its  principal  focus  at 
the  point  looked  at,  which  will  have  a  focal  distance  equal  to  the  dis- 
tance of  that  point  from  the  position  of  the  lens  before  the  eye.  When 
some  power  of  accommodation  still  remains,  a  weaker  lens  is  to  be 
used,  and  the  remaining  accommodation  allowed  to  complete  the  focus- 
ing of  the  rays.  The  fixing  of  how  much  shall  be  done  by  the  glass 
and  how  much  left  to  the  accommodation  is  the  field  for  art  in  the 
optical  therapeutics  of  presbyopia. 

If  a  person  having  some  power  of  accommodation  brings  the  object 
he  is  looking  at  closer  and  closer  to  his  eyes,  he  finds  that  he  can  see 
it  clearly  only  with  increasing  effort,  until  presently  a  point  is  reached 
nearer  than  which  no  amount  of  effort  will  enable  him  to  see  clearly  ; 
this  is  called  the  near  point  of  distinct  vision.  At  that  poinf  to  see 
clearly  he  must  exert  all  his  power  of  accommodation.  The  distance 
of  that  point  from  the  eve,  then,  LS  the  local  distance  of  the  lens  that 

would  represent  his  total  power  of  accommodation.    Thus  if  the  point 
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is  one-third  of  a  metre  (thirteen  inches)  from  his  eye,  he  has  3  D.  of 
accomodation. 

But  this  maximum  of  exertion  of  which  the  ciliary  muscle  is 
capable  could  not  be  continuously  sustained  for  reading  or  sewing  or 
other  near  work.  The  part  of  the  focusing  that  can  be  left  for  the 
accommodation  to  do  must  therefore  be  considerably  less  than  the  total 
amount  of  the  accommodation.  It  is  found  that  young  persons — say 
under  thirty  years — cannot  use  habitually  more  than  half  of  their 
total  accommodation  without  suffering  from  eye-strain.  But  those 
who  are  older,  and  whose  accommodation  is  on  that  account  consider- 
ably diminished,  can  use  two-thirds  of  what  remains  without  incon- 
venience. These  proportions  are  only  average  or  usual  proportions, 
and  any  individual  case  might  vary  widely  from  them.  But  in  select- 
ing the  lens  for  a  presbyopic  eye  we  would,  in  the  absence  of  other 
indications,  be  guided  by  the  rule  to  allow  the  patient  to  use  two- 
thirds  of  his  remaining  accommodation  for  near  work. 

The  time  of  life  at  which  presbyopia  will  occur  is  determined  by 
the  progress  .of  the  failure  of  accommodation  and  the  nearness  of  the 
point  at  which  it  is  required  to  see  clearly.  The  watchmaker  or 
engraver,  having  to  bring  his  work  very  close  to  the  eye  to  see  the 
fine  details,  will  have  to  use  a  convex  lens  before  he  is  twenty.  The 
laborer  who  does  not  have  to  see  distinctly  any  closer  than  arm's  length 
may  go  to  over  fifty  without  noticing  inconvenience.  For  the  mass  of 
people,  however,  the  principal  use  of  the  eyes  for  near  work  is  in  read- 
ing, writing,  and  sewing,  which  are  done  at  a  distance  of  from  twelve 
to  eighteen  inches  from  the  eyes. 

The  accompanying  table 1  shows  about  the  average  diminution  of 
accommodation  for  each  five  years  from  forty  to  sixty  in  1000  cases 
noted  in  the  writer's  practice,  the  first  column  giving  the  age,  the 
second  column  the  amplitude  of  accommodation  at  these  respective 
ages,  the  third  column  the  two-thirds  of  the  accommodation  that  is 
available  for  habitual  work,  and  the  fourth  column  the  lens  that  would 
be  required  to  supplement  this  accommodation  to  allow  of  continuous 
near  work  at  the  distance  of  one-third  of  a  metre  (thirteen  inches),  sup- 
posing the  eye  to  be  emmetropic. 

Age.  ,     Dioptres  Dioptres  Dioptres 

Accommodation.               Available.  Lens 
40  5  3.6 


45  ...  . 

50  ...  . 

60  

1  This  table,  differs  somewhat  from  those  of  Donders,  Accommodation  and  Refraction 
of  the  Eye,  pp.  207  and  220,  and  Landolt,  Accom.  and  Ref.  of  the  Eye,  English  transla- 
tion, p.  178. 
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It  should  be  clearly  borne  in  mind  that  such  a  (able  is  not  to  be 
used  as  a  basis  for  the  prescription  of  glasses  in  any  individual  case. 

The  proper  way  to  determine  the  strength  of  lens  to  be  used  in  a 
given  case  of  simple  presbyopia  is  to  find  the  near  point  of  perfect 
focusing.  The  distance  of  this  point  from  the  eye  will  be  the  focal 
distance  of  the  lens  equal  to  the  accommodation.  Two-thirds  of  thai 
lens'  strength  is  the  most  the  patient  must  use  for  his  near  work.  Now 
ascertain  the  nearest  point  at  which  the  patient  must  hold  his  work. 
Its  distance  from  the  eye  will  be  the  focal  distance  of  the  lens  power 
required  for  his  work.  Subtract  from  that  lens  power  the  required  two- 
thirds  of  his  accommodation  that  he  can  use,  aud  the  remainder  will 
be  the  lens  power  that  must  be  made  up  by  the  glass,  the  strength  of 
the  lens  correcting  his  presbyopia. 

To  illustrate  by  an  example :  Suppose  the  near  point  is  at  one-third 
of  a  metre,  the  accommodation  then  amounts  to  3  D.,  and  two-thirds 
of  that,  or  2  D.,  is  what  can  be  used  without  eye-strain.  If  glasses 
are  required  for  reading  at  the  distance  of  twelve  inches,  the  focal 
distance  of  the  3.25  D.  lens,  the  focusing  power  required  is  3.25  D. 
From  this  total  of  3.25  required  subtract  2  D.,  the  amount  of  accom- 
modation that  can  be  used,  and  the  remainder,  1.25  D.,  is  the  strength 
of  the  lens  that  must  be  given  to  assist  his  accommodation  and  correct 
the  presbyopia. 

As  in  different  persons  the  accommodation  fails  with  different 
degrees  of  rapidity,  so  it  may  in  the  different  eyes  of  the  same  indi- 
vidual. In  which  case  one  eye  may  require  a  stronger  lens  to  correct 
its  presbyopia  than  the  other ;  and  in  rare  instances  it  is  necessary  to 
order  lenses  with  such  difference.  But  this  should  not  be  done  with- 
out repeated  measurements  of  the  power  of  accommodation  to  make 
sure  that  it  is  neither  an  error  of  observation,  a  neglect  on  the  part  of 
the  patient  to  make  the  same  effort  when  one  eye  is  tested  as  he  did  for 
the  other,  nor  a  merely  temporary  condition. 

Since  presbyopia  is  due  to  failure  of  the  power  of  accommodating 
the  eye  for  near  objects,  it  is  manifest  by  imperfect  vision  or  strain 
when  near  objects  are  looked  at,  and  the  first  indications  of  it  are  given 
when  the  attempt  is  made  to  look  at  the  smallest  objects  or  by  the  poor- 
est light — conditions  that  necessitate  the  bringing  of  the  object  looked 
at  nearer  to  the  eye;  for  instance,  the  reading  of  fine  print  by  artifi- 
cial light.  At  first  this  is  still  possible,  but  only  with  undue  effort. 
And  sometimes  this  effort  can  be  kept  up  and  the  print  seen  clearly  for 
a  while,  until  the  endurance  of  the  ciliary  muscle  is  exhausted  and  it  sud- 
denly relaxes,  and  the  print  blurs  or  "runs  together  "  and  reading  lias 
to  be  discontinued.  Sometimes  an  instant's  rest  allows  the  ciliary  mus- 
cle to  recover  somewhat,  and  reading  can  be  again  resumed.  But  after 
a  somewhat  shorter  time  the  blurring  again  occurs,  and  if  the  effort  be 
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persisted  in  the  intervals  of  clear  vision  become  shorter  and  shorter 
until  the  attempt  has  to  be  given  up.  This  temporary  blurring  of 
near  vision  is  most  apt  to  occur  when  the  general  physical  condition  of 
the  individual  is  below  par,  as  toward  the  latter  part  of  the  day  or  in 
the  evening  when  wearied  by  the  day's  exertion. 

In  other  cases  instead  of  this  actual  failure  of  vision  we  have  the 
ability  to  see  clearly  even  for  long  periods,  but  only  at  the  cost  of 
eye-strain.  Persons  who  have  been  putting  off  wearing  glasses  as 
long  as  possible  are  very  apt  to  complain  of  irritation  or  inflamma- 
tion of  the  conjunctiva.  Every  "cold"  they  catch  "settles  there;" 
that  is,  they  have  repeated  attacks  of  acute  conjunctivitis.  Or  they 
are  troubled  with  smarting  and  burning  of  the  lids,  sometimes  con- 
stant, sometimes  clearly  connected  with  the  use  of  the  eyes  for  near 
work.  The  other  symptoms  of  eye-strain  may  constitute  the  indica- 
tion for  glasses  in  presbyopia,  but  those  above  mentioned  are  the  most 
frequent.  Sometimes  the  only  thing  complained  of  is  that  objects  to 
be  seen  clearly  have  to  be  held  at  an  inconveniently  great  distance. 

Need  for  changing  the  glasses  from  time  to  time  arises  in  all  cases 
of  presbyopia  from  the  progressive  loss  of  the  accommodation.  This 
need  will  be  indicated  by  the  same  symptoms  as  mark  the  advent  of 
presbyopia,  and  it  arises  from  time  to  time  until  there  is  no  accommo- 
dation left,  after  which  the  patient  may  not  require  any  change  of 
glasses  for  many  years.  The  frequency  of  these  changes  varies  some- 
what with  the  sensitiveness  of  the  patient  to  slight  inconvenience  or 
with  the  extent  and  accuracy  of  the  near  seeing  required.  But  in 
general  they  should  be  made  as  often  as  once  in  every  two  years.  ®* 
Each  time  such  a  change  is  made  the  lens  is  to  be  chosen  in  the 
manner  already  described  for  commencing  presbyopia.  The  differ- 
ence between  the  successive  lenses  will  vary  with  the  interval  that 
elapses  and  the  rapidity  with  which  the  accommodation  is  lost. 

Hyperopia,  Hypermetropia,  Far-sight,  or  Over-sight,  also  re- 
quires convex  lenses  for  its  correction.  It  is  the  condition  in  which 
the  eyeball  is  too  short  or  its  refraction  is  not  strong  enough,  so  that 
when  the  eye  is  at  rest,  the  accommodation  in  abeyance,  the  rays  reach 
the  retina  before  they  have  been  brought  to  a  focus,  even  if  they  have 
entered  the  cornea  parallel,  are  still  farther  from  being  focused  on  the 
retina  if  they  have  fallen  upon  the  eye  divergent,  and  are  only  accu- 
rately focused  on  the  retina  if  they  reach  the  eye  to  a  certain  extent 
convergent  or  by  the  exertion  of  the  power  of  accommodation  to  sup- 
plement the  deficient  refraction. 

This  state  of  the  eye  is  illustrated  by  Fig.  148,  in  which  the  parallel 
rays  A  A  are  represented  as  entering  the  eye  and  being  converged  to  the 
focus  F  back  of  the  retina,  not  having  been  bent  sufficiently  from  their 
original  course  to  be  focused  at  r.    In  order  that  rays  shall  be  focused 
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at  /■  with  the  eye  in  (his  state,  it  is  necessary  that  they  should  lull  upon 
the  eye  in  the  direction  of  OS.  To  cause  the  parallel  rays  to  be  focused 
at  r  it  is  necessary  to  place  before  the  eye  a  convex  lens  just  strong 
enough  to  have  its  principal  focus,  the  focus  for  parallel  rays,  at  S,  the 

Fig.  148. 


point  toward  which  C  and  C  converge.  The  rays  falling  on  the  lens 
parallel  will  then  be  converged  in  the  direction  CSCS,  and  the  eye  will 
be  able  to  focus  them  at  r.  If  such  an  eye,  however,  possesses  enough 
accommodation,  this  accommodation  can  take  the  place  of  the  convex 
lens  and  cause  parallel  rays  to  be  focused  on  the  retina  and  distant 
objects  to  be  clearly  seen.  And  if,  after  doing  this,  there  remains 
enough  additional  accommodation,  by  its  use  the  rays  from  near 
objects  also  can  be  perfectly  focused.  But  it  is  evident  that  the 
amount  of  accommodation  available  for  near  vision  will  be  dimin- 
ished below  that  which  could  have  been  used  for  this  purpose  if  the 
eye  had  been  emmetropic  by  so  much  of  it  as  was  required  to  focus 
parallel  rays  on  the  retina. 

The  hyperopic  eye  therefore  is  at  these  disadvantages  as  compared 
with  the  emmetropic  eye :  First,  it  has  not  as  much  accommodation 
left  for  near  seeing,  and  therefore  cannot  see  objects  as  near  to  the  eye ; 
second,  whatever  the  distance  of  the  object,  more  accommodation  is 
required  to  see  it  clearly ;  third,  that  as  some  accommodation  has  to 
be  used  for  distant  vision  so  long  as  distinctness  of  vision  is  main- 
tained, the  hyperopic  eye  can  have  none  of  those  periods  of  complete 
relaxation  of  accommodation  that  come  to  the  emmetropic  eye  when 
gazing  on  distant  objects;  fourth,  after  the  accommodation  has  been 
lost  vision  is  indistinct  at  all  distances. 

These  disadvantages  lessen  the  amount  of  work  that  it  is  capable 
of  doing  without  inconvenience  or  injury,  particularly  in  the  direction 
of  prolonged  near  work.  But  by  wearing  constantly  before  the  eye  a 
convex  lens  like  L  (Fig.  148),  that  just  corrects  the  hyperopia,  they  are 
all  removed.  The  accommodation  is  all  rendered  available  for  near 
seeing;  no  excessive  exertion  of  it  is  required  ;  in  seeing  at  a  distance 
the  accommodation  is  at  rest;  and  distant  vision  is  clear  after  the  accom- 
modation is  lost.  In  hyperopia,  therefore,,  the  indication  is  most  fully 
met  1  >y  the_constant  wearing  of  the  correcting  lens.  But  there  are  eases 
in  which  the  symptoms  are  closely  connected  with  some  special  use  of 
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the  eyes,  as  for  reading,  and  whereat  other  times  the  error  of  refraction 
cause's  no  trouble.  In  such  cases  it  is  proper  to  have  the  glasses  worn 
only  when  the  eyes  are  used  for  that  especial  purpose,  si  nee  the  thing 
we  are  called  upon  to  do  in  practice  is  not  to  correct  mathematical  inac- 
curacies in  the  proportions  of  the  eye,  but  to  give  relief  from  their 
unpleasant  consequences  when  such  are  produced. 

In  early  life  the  accommodation  is  usually  more  than  sufficient  to 
correct  the  hyperopia  and  enable  the  patient  to  see  clearly  at  a  distance ; 
hence  the  eye  is  said  to  be  far-sighted.  But  even  in  childhood,  if  the 
fault  be  great,  near  seeing  may  be  interfered  with.  This  interference 
usually  takes  the  form"  described  in  connection  with  presbyopia,  in 
which  clear  vision  can  be  obtained,  but  only  for  a  brief  period,  after 
which  a  sudden  blurring  or  confusion  of  the  image  occurs.  After 
most  of  the  accommodation  has  been  lost  it  becomes  impossible  to  see 
even  distant  objects  clearly,  and  without  the  aid  of  glasses  vision  is 
imperfect  at  all  distances. 

Most  ophthalmologists  are  agreed  that  it  is  always  proper  to  cor- 
rect the  manifest  hyperopia.  Donders  advised  the  correction  of  all  the 
manifest  and  one-fourth  of  the  latent  hyperopia...  The  practice  of  the 
writer  is  to  correct  the  total  hyperopia.  To  this  rule  some  exceptions 
mayHbe  made,  but  rarely  and  only  for  some  clear  and  definite  indica- 
tion. It  may  also  sometimes  be  necessary  to  give  a  partial  correction 
for  a  few  weeks  or  months,  because  the  patient  will  not  submit  to  the 
interference  with  distant  vision  from  unrelaxed  spasm  of  accommoda- 
tion. But  the  great  majority  of  patients,  if  properly  warned  of  the 
trouble  beforehand,  will  cheerfully  undergo  this  inconvenience,  and 
in  the  end  prefer  it  to  a  change  of  glasses.  By  use  of  the  full  cor- 
rection of  the  total  hyperopia  the  period  of  adaptation  is  not  length- 
ened, but  shortened.  In  giving  the  full  correction,  however,  care  must 
be  taken  not  to  fall  into  the  error  of  giving  an  over-correction,  since 
any  excess  of  the  strength  of  the  convex  lens  will  to  that  extent  per- 
manently interfere  with  distant  vision,  and  even  the  slightest  inter- 
ference  with  it  is  unsatisfactory  to  those  who  have  previously  enjoyed 
perfect  distant  vision.  A  common  mistake  is  to  order  for  distant 
vision  the  lens  that  gives  perfect  vision  at  fifteen  or  twenty  feet, 
and  which  is  always  a  sixth  or  quarter  dioptre  too  strong  for  very 
long  distances.  Even  so  slight  an  inaccuracy  will  render  the  glasses 
quite  unsatisfactory. 

Indications  for  Correcting  Hyperopia. — The  symptoms  that  lend 
the  hyperope  to  seek  relief  are  apt  to  vary  with  the  time  of  life  at 
which  they  are  manifest.  One  of  the  earliest  is  convergent  squint, 
which  is  liable  to  occur  at  the  age  at  which  the  child  begins  to  fix 
its  eyes  accurately  and  steadily  on  near  objects.    The  connection  between 

hyperopia  and  strabismus  is  discussed  in  connection  with  the  latter 
Vor,.  III.— 73 
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condition.  It  is  most  satisfactorily  established  for  the  intermittent 
squints  that  are  associated  with  high  degrees  of  hyperopia,  and  cases 
of  that  class  are  almost  invariably  relieved  by  the  wearing  of  the 
proper  convex  lenses.  In  many  other  cases  the  connection  i.s  less  cer- 
tain, but  in  most  cases  of  squint  it  is  worth  while  to  give  a  trial  to  the 
wearing  oT~g!asses  before  resorting  to  operative  treatment.  For  the 
relief  of  squint  the  lenses  must  correct  the  total  hyperopia,  and  should 
be  worn  constantly. 

From  the  earliest  age  at  which  children  are  able  to  give  an  intelli- 
gent account  of  their  feelings  hyperopia  is  a  most  prolific  source  of 
headache.  Many  do  not  know  what  it  is  to  be  free  from  it  during 
their  school-sessions,  although  they  do  not  connect  it  with  the  use  of 
the  eyes.  In  most  cases  it  is  needful  to  resort  to  lenses  correcting 
the  total  hyperopia,  which  should  be  worn  constantly,  at  least  for  a 
time.  If  the  hyperopia  be  of  moderate  or  low  degree,  it  will  often  be 
practicable  after  a  few  months  to  allow  the  discontinuance  of  the  glasses 
except  for  near  work,  or,  if  the  amount  of  near  work  clone  be  small,  to 
lay  them  aside  altogether.  But  this  should  be  mentioned  only  as  a 
possibility  or  probability,  never  promised  as  a  certainty,  and  should 
not  be  tried  until  complete  relief  has  been  afforded  for  a  considerable 
time.  For  a  large  part  of  the  community  school-work  is  about  the 
severest  test  the  eyes  have  to  undergo  up  to  middle  life,  so  that  they 
may  well  require  more  aid  at  this  time  than  for  years  afterward. 
Still,  headache  is  liable  to  arise  from  hyperopia,  and  to  require  the 
same  treatment,  at  any  time  of  life  up  to  the  age  at  which  the  power 
of  accommodation  is  lost. 

Inflammatory  troubles  due  to  eye-strain  may  also  occur  at  any  age 
up  to  that  of  the  loss  of  accommodation.  In  childhood  they  are  more 
apt  to  involve  the  lids  as  styes  or  marginal  blepharitis,  and  require  the 
constant  use  of  the  correcting  lenses,  with  sometimes  additional  local 
and  constitutional  treatment.  Later  in  life  they  are  more  apt  to  take 
the  form  of  conjunctivitis,  which  sometimes,  not  always,  can  be  relieved 
by  using  the  glasses  for  near  work  only. 

The  retinal  and  choroidal  changes  of  eye-strain  are  most  common 
among  school-children  who  have  hyperopia  with  or  without  astigma- 
tism. They  call  for  the  constant  use  of  the  glasses,  often  with  a  com- 
plete cessation  of  eye-work  under  the  compulsion  of  a  mydriatic ;  but 
after  the  ocular  health  has  been  restored  it  may,  under  more  favorable 
circumstances,  be  maintained  without  such  constant  need  of  lenses. 

Impairment  of  vision  may  arise  in  hyperopia  from  choroido-retinal 
changes,  in  which  case  it  alfects  the  seeing  at  all  distances,  but  it  is 
more  noticed  for  distant  objects.  Or  it  may  arise  from  excessive 
spasm  of  the  ciliary  muscle,  causing  a  simulated  myopia,  in  which 
case  it  is  distant  vision  alone  that  is  affected.    More  characteristic  of 
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hyperopia  is  failure  of  near  vision— a  sort  of  presbyopia  occurring  at 
an  earlier  age  than  presbyopia  usually  appears  in  emmetropic  eyes,  but 
manifesting"  any  of  the  symptoms  of  presbyopia. 

As  the  pow  er  of  accommodation  sinks  with  age,  there  comes  a  time 
to  every  hyperopic  eye,  however,  when  distinct  vision  is  impossible  at 
any  distance  without  the  aid  of  lenses,  and  even  distant  objects  are 
somewhat  blurred.  Of  course  the  higher  the  degree  of  hyperopia  the 
earlier  this  condition  is  reached.  In  the  highest  degree  it  exists  from 
early  childhood.  In  low  degrees  it  may  appear  about  the  age  of  fifty 
or  a  little  over.  Whenever  it  does  begin,  lenses  will  be  necessary  for 
distinct  vision  from  that  time  forward  to  the  close  of  life.  In  aphakia, 
either  congenital  or  produced  by  the  removal  of  the  crystalline  lens, 
the  hyperopia  is  usually  high,  and  of  course  entirely  absolute. 

Changes  in  the  degree  of  hyperopia  when  they  occur  will  necessitate 
corresponding  changes  in  the  strength  of  the  lenses  used  for  its  correc- 
tion. But  these  changes  are  rather  those  which  may  occur  than  such 
as  are  likely  to  occur  in  any  given  case.  And  at  any  period  of  life  the 
hyperope  may  be  able  to  wear  his  correcting  glasses  for  many  years 
without  needing  any  change  in  them. 

Hyperopia  with  Presbyopia. — In  hyperopes,  though  they  may 
have  escaped  earlier  trouble  from  their  optical  defect,  presbyopia  comes 
sooner  than  it  does  to  emmetropes. 

So  long  as  the  power  of  accommodation  remains  sufficient  to  fit  an 
emmetropic  eye  for  its  near  work,  it  is  only  needful  to  correct  the 
hyperopia  with  its  appropriate  convex  lens.  When,  however,  the 
power  of  accommodation  falls  so  low  that  convex  lenses  would  be 
indicated  for  presbyopia,  even  though  the  eyes  were  emmetropic,  it 
becomes  needful  to  give  for  near  work  a  convex  lens  correspondingly 
stronger  than  the  one  required  for  the  correction  of  the  hyperopia. 
The  additional  strength  required  may  be  ascertained  by  placing  the 
lens  correcting  tKe  hyperopia  before  the  eye,  testing  the  near  point  of 
distinct  vision  so  obtained,  and  from  it  calculating  the  lens  required 
for  the  presbyopia,  and  adding  its  strength  to  that  of  the  hyperopic 
correction ;  or  it  may  be  directly  calculated  by  determining  the  total 
amount  of  accommodation  from  the  position  of  the  far  point  and  the 
near  point,  and  deducting  two-thirds  of  it  from  the  total  accommoda- 
tive or  lens  effect  required  to  correct  the  hyperopia  and  adjust  the  eye 
for  the  working  point. 

I  f  the  hyperope  who  has  become  presbyopic  must  secure  distinct 
distant  vision  by  wearing  the  lenses  correcting  his  hyperopia,  he  will 
find  it  necessary  to  employ  stronger  lenses  for  his  near  vision  ;  that  is, 
he  must  have  two  pairs  of  glasses.  Many  hyperopes  do  not  have  to 
wear  any  correction  for  distant  vision,  and  others  may  use  it  only  at 
particular  times  when  clear  distant  vision  is  especially  desirable  or 
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there  is  especial  danger  of  straining  in  the  effort  to  see  clearly  at  a 
distance ;  but  in  all  cases  it  will  be  needful  to  use  the  glasses  correct- 
ing both  hyperopia  and  presbyopia  for  near  work. 

Concave  Lenses  and  Myopia. 

Myopia,  Short-Sight,  or  Near-Sight,  requires  for  its  correction 
the  use  of  concave  lenses.  A  concave  lens  is  one  which  is  thinnest  at 
the  centre  and  thickest  at  the  margin.  Its  action  on  pencils  of  light- 
rays  passing  through  it  is  to  make  the  rays  more  divergent  or  less 
convergent.  This  action  is  illustrated  by  Fig.  149,  in  which  L  repre- 
sents a  concave  lens  on  which  fall  parallel  rays  A  A,  which  are  caused 

Fig.  149. 


to  diverge  toward  D  D  as  though  they  had  originally  come  from  the 
point  F,  which  is  the  principal  focus  of  the  lens.  Of  course  the 
stronger  the  lens  the  more  the  rays  are  turned  from  their  original 
course  by  it,  and  the  nearer  to  the  lens  will  be  its  focus  ;  so  that,  just 
as  in  the  case  of  convex  lenses,  the  strength  of  the  lens  will  be  indicated 
by  one  divided  by  the  focal  distance,  and  what  has  been  said  of  the 
numbering  of  convex  lenses  is  equally  true  of  concave  lenses. 

The  myopic  eye  is  one  in  which  the  antero-posterior  axis  is  too  long 
or  the  refractive  power  of  the  cornea  and  crystalline  lens  is  relatively 
too  great,  so  that  parallel  rays  entering  the  eye  are  brought  to  a  focus 
before  they  reach  the  retina,  and  by  the  time  they  reach  that  membrane 
are  spread  out  again,  and  the  impression  they  make  on  the  retina  is 

Fig.  150. 

A  

R 

A  

a  blurred,  indistinct  one.  In  order  that  the  rays  shall  be  perfectly 
focused  on  the  retina  of  such  an  eye  it  is  necessary  thai  they  should 
have  a  certain  divergence  when  they  strike  the  cornea,  as  when  they 
come  from  a  certain  point  near  the  eye.    This  is  illustrated  in  Fig. 
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150,  in  which  the  parallel  rays  A  A  are  brought  to  a  focus  F  in  front 
of  the  retina,  while  rays  from  the  point  E  are  brought  to  a  focus  at  r 
on  the  retina. 

In  order  that  parallel  rays  or  those  coming  from  distant  objects  shall 
be  focused  on  the  retina,  they  must  be  given  the  necessary  degree  of 
divergence  by  placing  before  the  eye  the  required  concave  lens. 

The  point  R  from  which  rays  are  focused  on  the  retina  when  the 
eve  is  at  rest — that  is,  when  it  is  using  no  power  of  accommodation — 
is  the  far  point  of  distinct  vision  for  that  eye.  If  rays  reach  the  eye 
from  any  point  beyond  it,  they  must  be  less  divergent  than  the  rays 
coming  from  that  point,  and  therefore  will  be  focused  in  front  of  the 
retina  unless  their  divergence  is  increased  by  passing  through  a  con- 
cave lens.  On  the  other  hand,  if  the  power  of  accommodation  is 
exerted,  it  brings  the  focus  farther  forward,  increasing  the  blurring  of 
distant  objects  and  enabling  the  eye  to  focus  on  the  retina  the  rays  of 
nearer  objects. 

The  strength  of  the  concave  lens  required  to  bring  the  focus  for 
parallel  rays  upon  the  retina  when  the  eye  is  at  rest  is  such  that  when 
the  lens  is  placed  before  the  eye  its  principal  focus  shall  be  at  the  far 
point  of  the  eye,  because  a  concave  lens  turns  parallel  rays  so  that  they 
diverge  as  though  they  had  come  from  its  principal  focus.  Thus  in 
Fig.  151  the  lens  L  that  will  cause  the  parallel  rays  to  be  focused  at  r 

Fig.  151. 
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on  the  retina  is  the  one  which  has  its  principal  focus  at  R,  and  turns 
the  rays  that  enter  the  eye  as  though  they  had  originally  come  from  R, 
the  point  for  which  the  eye  is  optically  adjusted.  Such  a  lens  is  said 
to  correct "  the  myopia,  and  the  amount  of  the  myopia  is  designated 
by  its  strength. 

It  will  be  noted  that  the  closer  the  lens  L  (Fig.  151)  is  placed  to 
the  point  R,  the  stronger  must  it  be  to  make  the  rays  diverge  from  that 
point  ;  and  the  closer  it  is  placed  to  the  eye  the  weaker  it  must  be  to 
accomplish  the  same  purpose.  Hence  the  nearer  the  lens  is  placed  to 
the  eye  the  weaker  the  lens  required  to  correct  a  given  case  of  myopia. 
This  point  has  an  important  bearing  on  the  selection  of  the  proper 
correction  by  the  use  of  trial  lenses  and  on  the  mounting  of  the  lenses 
that  are  to  be  worn. 

'I'Ik'  effect  of  placing  before  if  the  correcting  lens  is  in  the  main  to 
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reproduce  for  the  myopic  eye  the  optical  conditions  of  the  emmetropic 
eye.  The  rays  from  distant  objects  are  accurately  focused  on  the  retina 
when  the  eye  is  at  rest,  and  the  exertion  of  the  accommodation  secures 
the  accurate  focusing  of  the  rays  from  nearer  objects,  as  for  the  emme- 
tropic eye.  The  conditions  of  eye-work  are  thus  rendered  most  nearly 
physiological.  It  is  toward  the  establishment  of  such  conditions  that 
the  optical  therapeutics  of  myopia  is  to  be  directed. 

Impairment  of  Vision. — Myopia  renders  imperfect  the  impressions 
of  all  objects  beyond  the  far  point  of  the  eye.  This  loss  of  distinct 
vision  at  a  distance  is  attended  with  a  slight  gain  in  the  possibility  of 
near  vision,  but  the  gain  is  quite  inconsiderable,  and  on  account  of  the 
difficulty  of  convergence  this  slight  gain  is  of  no  practical  advantage 
whatever. 

Indistinctness  of  distant  vision  produces  results  that  might  readily 
be  ascribed  to  other  causes.  It  induces  the  child  to  avoid  many  of  the 
most  healthful  of  childish  plays,  and  to  pay  more  attention  to  com- 
paratively sedentary  occupations  and  amusements  requiring  accurate 
vision  only  at  short  distances ;  and  this  devotion  to  pursuits  requiring 
only  the  exercise  of  near  vision  in  turn  reacts  unfavorably  on  the 
general  health,  and  especially  tends  to  cause  an  increase  in  the  degree 
of  myopia. 

Strain  of  Convergence. — While  by  the  restriction  of  distinct 
vision  to  short  distances  myopia  renders  convergence  more  constantly 
necessary,  it  also  renders  it  more  difficult.  The  emmetropic  eye  is  a 
sphere  fitting  into  a  spherical  socket  of  orbital  tissues,  so  that  its  move- 
ments meet  with  comparatively  little  resistance  and  entail  little  exer- 
tion. But  the  myopic  eye,  having  an  elongated  antero-posterior  axis,  is 
ovoid  in  shape,  and  rests  in  an  ovoid  socket,  in  which  it  can  only  fit 
when  turned  a  certain  direction,  and  which  offers  a  resistance  to  its 
turning  much  greater  than  that  encountered  by  the  emmetropic  eye. 

These  various  factors,  tending  to  make  convergence  difficult,  have 
such  an  important  influence  that  nearly  all  cases  of  any  considerable 
myopia  present  an  associated  insiyfficiency  of_conyergencej^an  actual 
divergent  squint.  The  constant  wearing  of  the  correcting  lenses  will 
tend  to  prevent  or  remedy  such  difficulties  by  extending  the  range  of 
distinct  vision  to  such  a  distance  that  it  can  be  habitually  enjoyed  with- 
out any  undue  taxing  of  the  power  of  convergence,  while  the  act  of 
accommodation  required  when  near  objects  are  looked  at  through  the 
correcting  lenses  tends  to  the  reinforcement  of  the  deficient  converg- 
ence. 

Increase  of  Myopia. — In  a  large  proportion  of  eyes  the  tendency 
to  increase  of  myopia  is  only  shown  during  early  life,  but  in  cases  of 
high  myopia  it  may  persist  until  sight  is  lost.  This  tendency  exists 
to  some  extent  in  all  cases  of  myopia  at.  the  beginning,  lor  nearly  all 
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ev.  s  including  those  that  subsequently  become  myopic,  are  hyperopic 
immediately  alter  birth.  It  has  been  supposed  that  this  tendency  was 
in  large  part  a  normal  tendency,  and  that  the  increase  of  refraction  in 
the  eye  was  rather  a  physiological  process  ;  but  there  can  be  no  question 
that  in  tlu>  great  majority  of  eyes  in  which  it  goes  so  far  as  to  produce 
myopia  this  change  is  pathological.1 

"  There  is  thus  established  in  myopia  a  vicious  circle  of  interaction. 
The  myopia  limits  distant  vision  and  induces  a  more  constant  use  of 
the  eyes  for  near  work,  and  the  near  work,  by  the  congestion  and 
increased  intraocular  tension  it  causes,  tends  to  increase  the  myopia. 
This  increase  of  myopia  goes  on  most  rapidly  during  early  life  when 
the  sclera  is  more  yielding,  and  in  a  large  proportion  of  cases  the 
increasing  rigidity  of  the  sclera  during  adult  life  checks  or  terminates 
the  process.  But  if  the  posterior  portion  of  the  sclera  is  greatly 
thinned  by  distension,  it  never  becomes  sufficiently  rigid  to  sustain 
the  pressure,  and  the  distension  continues  to  progress  throughout  life. 
And  such  progressive  distension  is  apt  to  mean  the  functional  destruc- 
tion of  the  eye,  for  the  changes  in  the  coats  are  attended  with  changes  in 
the  media  that  depend  on  the  choroid  for  nutrition ;  and  opacity  of 
the  vitreous  or  lens  and  detachment  of  the  retina  are  very  liable  to 
ensue. 

It  is,  therefore,  of  great  importance  to  limit  the  myopia  to  a 
moderate  degree  in  early  life,  because  if  this  be  accomplished  it  will 
be  possible  to  entirely  check  its  increase  in  later  life  ;  and  this  may  in 
turn  be  succeeded  by  a  diminution,  by  the  normal  increase  in  the  bulk, 
of  the  crystalline  lens,  such  as  leads  in  hyperopic  eyes  to  an  increase 
of  hyperopia. 

Uncomplicated  Myopia. — By  the  use  of  correcting  lenses,  distant 
and  near  vision  are  rendered  equally  available,  or  distant  vision  left,  as 
with  the  emmetropic  eye,  somewhat  the  easier.  The  inducements  for 
the  patient  to  occupy  himself  exclusively  with  near  vision  are  thus 
removed,  and  with  it  the  tendency  to  congestion  and  the  excessive 
efforts  of  convergence. 

It  has  been  supposed  that  the  use  of  concave  lenses  might  act 
injuriously  by  increasing  the  work  of  accommodation.  But  a  distinc- 
tion is  to  be  made  between  the  normal  employment  of  a  function  and 
its  abnormal  exercise,  for  it  is  the  latter  that  does  the  harm — the  strain 
of  accommodation,  not  its  use.  And  if  the  lens  worn  is  one  exactly 
correcting  the  myopia,  the  use  of  the  accommodation  it  entails  is,  so 
long  as  the  employment  of  the  eyes  is  in  other  respects  normal,  exactly 
similar  to  the  requirements  placed  upon  them  for  distinct  near  vision 
when  normal  and  emmetropic. 

To  estimate  (lie  relative  value  of  this  "  In  11  -correct ion  "  plan  of 
1  B.  A.  Randall,  Tram.  Am.  Ophthahnoloyiml  Society,  1890,  p.  657. 
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optical  therapeutics  in  myopia  we  have  to  compare  it  with  the  other 
plans  that  have  been  proposed  and  practii  ed.  These  are  the  non-cor- 
rection of  the  myopia  or  its  partial  correction.  The  non-correction, 
and  the  correction  of  only  such  a  small  part  that  distinct  vision  is 
limited  to  within  less  than  one-third  of  a  metre  from  the  eye,  do  not 
remove  the  patient's  enforced  restriction  to  near  vision  and  its  con- 
tinuous exercise  with  injuriously  great,  injuriously  constant,  and  inju- 
riously difficult  convergence. 

The  plan  of  leaving  but  three  dioptres  or  less  of  the  myopia  uncor- 
rected is  open  to  a  somewhat  different  class  of  objections.  Such  incom- 
plete correction  leaves  the  distant  vision  still  notably  imperfect  and 
unsatisfactory.  But  the  patient  is  in  this  case  able  to  improve 
his  distant  vision  markedly  by  looking  obliquely  through  his  glasses. 
The  effect  of  a  spherical  lens  on  pencils  of  rays  that  pass  through  it 
obliquely  is  that  of  a  stronger  spherical  lens  combined  with  a  cylin- 
drical lens  of  a  certain  effect.1  And  this  alteration  of  its  refractive 
power  varies  with  the  obliquity  of  the  lens  to  the  pencil.  For  the 
strong  lenses  often  required  for  even  the  partial  correction  of  the 
myopia  this  increase  of  effect  to  be  obtained  by  looking  through 
the  lens  obliquely  is  very  marked,  and  the  patient,  without  appre- 
ciating its  significance  and  danger,  is  always  likely  to  gain  a  practical 
acquaintance  with  it. 

There  can  be  little  doubt  that  the  evil  results  of  such  incom- 
plete corrections  are  accountable  for  much  of  the  prejudice  against  a 
complete  correction  of  myopia.  The  reasoning  has  been  that  if  these 
nearly  complete  corrections  proved  disastrous,  as  they  certainly  often 
"  do,  then  a  complete  correction  would  be  so  much  worse.  But  it  must 
be  insisted  on  that  such  a  "partial  correction  of  myopia  is  often  much  more 
dangerous  than  a  complete  correction.  With  the  complete  correction  the 
best  vision  is  obtained  when  the  visual  axis  is  directed  perpendicularly 
to  the  lens,  and  any  deviation  from  this  relation  causes  not  only  the 
necessity  for  a  greater  effort,  but  allows  of  less  distinct  vision  ;  and 
thus  the  inducements  are  all  to  the  avoidance  of  an  oblique  position. 
It  will,  of  course,  be  borne  in  mind  that  to  secure  the  benefits  of  com- 
plete correction  such  correction  must  be  perfectly  accurate — must  be 
based  on  exact  measurements  when  the  eye  is  fully  under  the  influence 
of  a  mydriatic,  confirmed  by  careful  testing  after  the  effect  of  the 
mydriatic  has  passed  off,  to  avoid  any  errors  through  the  presence  of 
aberration  or  irregular  astigmatism. 

What  has  been  said  thus  far  about  the  optical  treatment  of  myopia 
applies  to  all  cases  of  simple  myopia  in  which  binocular  vision  is 
habitually  maintained,  and  where  the  power  of  accommodation  is  what 

1  Jackson,  Journ.  Amer.  Med.  Association,  Nov.  19,  1887 ;  John  Green,  Tram.  Am 
Ophthal.  Society,  1890,  p.  G90. 
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would  be  sufficient  for  the  near  seeing  required  of  the  eye  were  it 
emmetropic. 

Myopia  with  Presbyopia. — When  a  myopic  eye  loses  so  much  of 
its  power  of  accommodation  that  the  remainder  would  not  suffice  for 
near  work  were  the  eye  emmetropic,  it  becomes  necessary  to  take  into 
account  this  presbyopia  in  prescribing  glasses  for  near  work.  It  is  to 
be  met  by  reducing  the  strength  of  the  concave  lens  used  for  such  work, 
or,  if  the  myopia  be  low,  less  than  three  dioptres,  it  may  be  needful  to 
discard  concave  lenses  altogether,  or  even  to  give  a  convex  lens  for  near 
work.  The  general  rule  will  be  to  give  such  a  lens  as  will  allow  of 
near  work  at  the  required  distance  with  the  exertion  of  not  more  than 
one-half  or  two-thirds  of  the  remaining  accommodation. 

Myopia  complicated  by  Diminished  Acuteness  of  Vision. — 
Perfect  focusing  of  the  light  that  falls  on  the  retina  is  only  of  value 
when  the  sensitiveness  of  the  retina  enables  it  to  appreciate  any  devia- 
tion from  perfect  distinctness  of  the  images  formed  on  it.  When  the 
visual  acuteness  is  greatly  diminished  the  distinctness  of  the  retinal 
image  is  of  less  importance  than  its  size.  And  as  a  concave  lens, 
always  diminishes  the  size  of  the  retinal_jmage_in  proportion  to  its 
strength,  it  not  rarely  happens  that  in  high  degrees  of  myopia  what  is 
really  for  practical  purposes  the  best  vision  is  obtained  by  the  use  of 
an  incomplete  correction.  In  such  a  case  there  will  of  course  be  no 
temptation  to  increase  the  effect  of  the  lenses  by  looking  obliquely 
through  them.  Much  the  same  indication  exists  in  the  case  of  persons 
past  middle  life  who  have  for  many  years  been  accustomed  to  the  large 
indistinct  images  of  high  uncorrected  myopia,  and  who  find  it  very 
disagreeable  to  make  the  cerebral  effort  to  recognize  objects  by  a  more  * 
distinct  but  smaller  and  unfamiliar  retinal  image  obtained  through  the 
correcting  lenses.  In  all  cases,  where  the  indistinct  image  of  incom- 
plete correction  is  preferred,  the  chief  danger  of  a  partial  correction  does 
not  exist  and  the  partial  correction  should  be  given. 

Myopia  complicated  by  Divergent  Squint. — In  all  cases  of  very 
high  myopia,  where  much  use  of  the  eyes  for  near  vision  is  required,  the 
effort  required  to  maintain  convergence  for  a  distance  at  which  distinct 
vision  is  possible  without  lenses  becomes  so  great  that  it  is  given  up ; 
and  one  eye,  the  one  having  the  better  vision,  is  used,  while  the  other 
is  allowed  to  deviate  outward,  establishing  a  divergent  squint.  This 
squint,  at  first  perhaps  only  temporary  and  relative,  tends  with  time 
to  become  a  constant  and  absolute  divergence.  Even  after  binocular 
vision  has  been  given  up,  some  effort  of  convergence  may  still  be 
made  from  habit.  But  .this  effort  tends  to  diminish  until  it  may 
in  time  be  entirely  given  up,  and  near  objects  be  looked  at  without 
any  effort  at  convergence. 

When  in  any  ease  this  condition  of  things  has  been  brought  about, 
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the  greatest  factor  in  creating  the  tendency  to  progressive  increase  of 
the  myopia  has  been  eliminated,  and  often,  if  the  excessive  use  of  the 
eyes  is  avoided  and  the  sclera  be  not  so  far  thinned  that  it  is  unable  to 
withstand  the  normal  intraocular  pressure,  the  myopia  ceases  to  increase. 
If  this  freedom  from  convergence-effort  has  been  attained,  there  does 
not  exist  the  same  urgent  need  for  the  full  correction  of  the  myopia. 
The  only  indication  for  the  use  of  glasses  may  then  be  the  desire  for 
clear  distant  vision,  and  it  may  be  best  to  allow  near  work  to  be  done 
without  glasses  or  with  only  such  glasses  as  permit  of  doing  it  at  a 
convenient  distance. 

If  not  only  binocular  vision,  but  in  addition  all  effort  at  converg- 
ence, has  been  given  up,  it  is  not  advisable  to  attempt  to  re-establish 
binocular  vision  if  the  myopia  be  high,  say  8  D.  or  over.  If  in  a 
young  person  with  moderate  myopia  there  is  an  inconstant  divergent 
squint  and  the  patient  can  to  a  considerable  extent  abstain  from  near 
work  during  the  period  of  adaptation,  it  may  be  best  to  give  the  full 
correction  for  constant  use,  and  try  to  fully  re-establish  binocular  vision 
if  there  be  no  other  serious  obstacle  to  it  but  the  myopia.  When  bin- 
ocular near  vision  has  been  quite  given  up,  but  there  still  remains  a 
decided  tendency  to  exert  the  convergence  when  a  near  object  is  looked 
at,  great  caution  must  be  exercised  in  the  ordering  of  glasses,  or  the 
effort  of  convergence  may  be  materially  increased  by  association  with 
increased  accommodation  without  the  guidance  of  binocular  vision. 

Removal  of  the  Crystalline  Lens. — The  removal  of  the  trans- 
parent lens  for  the  partial  or  complete  correction  of  high  myopia, 
10  D.  and  upward,  recently  proposed  by  Fukala,1  is  strictly  a  form  of 
optical  therapeutics.  It  could  scarcely  be  justified  in  uncomplicated 
myopia,  but  is  of  value  in  some  complicated  cases,  especially  where 
there  exists  opacity  of  the  lens  that  would  not  alone  justify  its  removal. 
It  cannot  do  away  entirely  with  the  need  for  glasses,  since  the  destruc- 
tion of  the  power  of  accommodation  will  make  them  necessary  for 
either  near  or  distant  vision ;  and  more  frequently  they  will  be  needed 
for  both. 

Cylindrical  Lenses  and  Astigmatism. 
What  has  thus  far  been  said  of  lenses  and  the  dioptric  properties 
of  the  eye  has  assumed  that  their  refraction  was  strictly  that  of 
spherical  surfaces;  that  is,  surfaces  curving  equally  in  all  directions. 
A  spherical  lens  turns  all  the  rays  of  a  pencil  of  light  directly  to  or 
from  the  single  unrefracted  ray  that  passes  through  its  optical  centre. 
In  contradistinction  to  these  are  the  form  and  effect  of  a  cylindrical  lens, 
which  is  bounded  on  one  or  both  surfaces  by  the  surface  of  a  segment 
of  a  cylinder.  Commonly,  in  the  lenses  furnished  in  the  trial  case  one 
1  Graefee  Archwfik  Ophthalmology,  xxxvi.,  Abth.  2, S.  230. 
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surface  is  cylindrical  and  the  other  is  plane,  and  as  this  is  the  simplest 
ease,  a  cylindrical  lens  of  this  sort  will  be  assumed  in  the  following 
discussion.    Such  lenses  are  represented  in  Figs.  152  and  153.  The 

Fig.  152.  Fig.  153. 


line  A  A,  drawn  through  the  centre  of  the  lens  parallel  to  the  direction 
of  the  axis  of  the  cylinder  of  which  the  curved  lens  surface  is  a  por- 
tion, is  called  the  axis  of  the  cylindrical  lens.  This  axis  is  really  the 
optical  centre  of  the  lens,  being  the  thickest  part  of  a  convex  or  the 
thinnest  part  of  a  concave  lens.  If  a  section  of  such  a  lens  be  made 
in  the  direction  of  its  axis,  it  will  be  found  to  be  bounded  by  two 
straight  parallel  lines,  so  that  in  this  direction  the  lens  has  no  lens 
action  whatever.  And  the  same  is  true  of  any  section  made  parallel 
to  the  axial  section.  But  if  a  section  be  made  perpendicular  to  the 
axis,  it  will  be  found  to  correspond  exactly  to  the  section  of  a  spheri- 
cal lens  of  the  same  strength,  and  in  the  plane  of  this  section  the  influ- 
ence of  the  lens  will  be  the  same  as  that  exerted  by  a  spherical  lens  in 
every  plane. 

When  a  pencil  of  rays  fall  on  a  cylindrical  lens,  those  which  pierce 
the  lens  in  its  axis  are  not  refracted  at  all,  but  each  of  them  passes  on 
in  its  original  direction  like  the  single  ray  that  passes  through  the 
optical  centre  of  a  spherical  lens.  Those  passing  through  other  parts 
of  the  lens  are  each  turned  to  or  from  the  corresponding  axial  ray, 
according  as  the  lens  is  convex  or  concave.  But  in  the  direction  par- 
allel to  the  axial  plane  their  course  is  not  affected.  The  consequence 
of  this  sort  of  refraction  is  that  in  any  given  plane  perpendicular  to 
the  axis  of  the  lens  all  the  other  rays  are  made  to  intersect  or  diverge 
from  the  axial  ray  ;  all  the  rays  in  this  one  plane  have  a  common 
focus,  but  each  of  such  planes  has  its  separate  focus,  and  the  series 
of  these  foci  form  a  line  parallel  to  the  axis  of  the  cylinder.  To  give 
the  word  "  focus"  a  meaning  quite  different  from  its  original  meaning 
of  "point,"  the  focus  of  a  cylindrical  lens  is  a  line  parallel  to  the  axis 
of_tj^_cyJindjr,  composed  of  the  foci  for  the  different  planes  perpendic- 
ular to  the  axis.  Bearing  in  mind  that  the  focus  of  a  cylindrical  lens 
is  a  line  instead  of  a  point,  much  of  what  has  been  said  of  the  foci 
of  spherical  lenses  is  equally  applicable  to  the  foci  of  cylindrical 
lenses.  The  focal  distance  and  the  strength  of  the  lens  have  the 
same  reciprocal  relation,  and  cylindrical  lenses  are  numbered  in 
the  same  way  as  spherical  lenses,  the  focal  distance  in  inches  or 
the  dioptres  of  refractive  power  having  the  same  significance. 
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Regular  Astigmatism.— Astigmatism  is  that  defect  in  the  refrac- 
tion of  the  eye  whereby  rays  coming  from  a  single  point  in  front  of  it 
are  turned  not  toward  any  single  point  within  or  behind  the  eye,  and 
whatever  the  situation  of  the  retina,  it  can  receive  only  a  diffused  and 
imperfect  impression  of  the  point  from  which  the  rays  come.1  Astig- 
matism is  divided  into  regular  and  irregular,  which  have  nothing  in 
common  but  the  fact  that  they  cause  necessary  imperfection  of  the 
retinal  image.  The  latter  will  be  referred  to  subsequently  :  we  will 
now  consider  only  regular  astigmatism,  and  where  the  word  "  astigma- 
tism "  is  used  without  the  qualifying  adjective,  it  is  to  be  understood 
that  regular  astigmatism  is  meant. 

Instead  of  a  spherical  surface  curving  equally  in  all  directions,  or  a 
cylindrical  surface  curving  in  one  direction  and  not  curving  at  all  in 
the  direction  at  right  angles  to  this,  we  may  have  a  dioptric  surface 
curving,  like  the  edge  of  an  ordinary  watch,  in  all  directions,  but  more 
in  one  direction  than  another.  It  is  such  a  curvature  in  one  of  the 
dioptric  surfaces  of  the  eye,  usually  the  anterior  surface  of  the  cornea, 
that  gives  rise  to  regular  astigmatism.  Such  a  surface  causes  the  rays 
of  an  optical  pencil  all  to  converge  toward  the  central  ray,  but  to  con- 
verge more  rapidly  in  some  directions  than  in  others.  So  tbat  in 
astigmatism  the  rays  coming  from  a  single  point  are  not  brought  to  a 
single  point  within  the  eye,  but  to  two  focal  lines  perpendicular  to  each 
other  and  situated  at  different  distances  back  of  the  cornea.  The  direc- 
tion in  which  such  a  dioptric  surface  curves  most  and  the  direction  in 
which  it  curves  least  are  called  its  principal  meridians.  For  regular 
astigmatism  these  principal  meridians  are  always  exactly  perpendic- 
ular to  one  another. 

The  astigmatism  is  to  be  corrected  by  the  proper  placing  before  the 
eye  of  the  proper  cylindrical  lens.  This  lens  must  always  be  just 
strong  enough  to  make  up  the  difference  between  the  refractive  powers 
of  the  two  principal  meridians.  If  a  convex  lens  is  used,  it  must  be 
so  placed  that  its  curve  will  be  in  the  direction  of  the  weaker  curve  of 
the  cornea,  the  action  of  which  it  will  sufficiently  supplement  to  make 
it  equal  to  the  refractive  power  of  the  stronger  meridian.  If,  on  the 
other  hand,  a  concave  cylindrical  lens  is  employed,  it  must  be  placed 
with  its  curve  parallel  to  the  stronger  meridian  of  the  eye,  the  refrac- 
tive power  of  which  it  will  so  far  neutralize  as  to  leave  the  equivalent 
of  the  refractive  power  of  the  weaker  meridian.  In  designating  the 
direction  in  which  a  cylindrical  lens  is  to  be  placed  before  the  eye  ref- 
erence is  commonly  made  to  the  direction  of  its  axis,  which  is  perpen- 
dicular to  the  direction  of  the  curve  of  the  lens  that  is  to  be  placed  in 
juxtaposition  in  one  or  the  other  of  the  principal  meridians  of  the  cornea. 

1  For  an  extended  treatise  and  bibliography  see  A  Theoretical  and  Practical  Treatise 
on  Astigmatism,  by  Swan  M.  Burnett,  M.  D. 
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Different  Forms  of  Astigmatism.— The  cylindrical  lens  corrects 
the  astigmatism,  but  it  may  not  by  itself  correct  all  the  ametropia. 
The  astigmatism  is  corrected  when  all  the  rays  of  an  optical  pencil 
after  passing  through  the  dioptric  surfaces  of  the  eye  tend  to  a  single 
point,  whether  that  point  be  on  the  retina  or  in  front  of  it  or  behind 
it.  If  the  focus  be  exactly  on  the  retina,  the  whole  of  the  ametropia 
has  been  corrected.  But  much  more  frequently  that  focus  will  be 
materially  in  advance  of  or  behind  the  retina,  and  then  there  will 
still  remain  a  corresponding  amount  of  myopia  or  hyperopia  to 
correct  by  the  addition  of  the  appropriate  concave  or  convex  spher- 
ical lens. 

There  are  five  different  possible  positions  of  the  retina  with  refer- 
ence to  the  focal  lines  in  any  given  case  of  astigmatism,  which  different 
positions  are  represented  in  Fig.  154.  If  the 
retina  is  in  front  of  both  focal  lines,  the  eye  Fig-  154. 

is  hyperopic  in  all  meridians,  and  the  astig- 
matism is  called  compound  hyperopic  astig- 
matism.   If  the  retina  passes  through  the    f  111(1 
anterior  focal  line,  the  eye  is  emmetropic  for  j  2  3  4  5 

one  meridian  of  the  cornea  and  hyperopic  for 
the  other,  and  the  defect  is  called  simple  hy-  Position  of  the  Retina  in  Astig- 

,.  t/>    ,i  ,•  matism:  1,  compound  byper- 

peropic  astigmatism.  It  the  retina  passes  opic .  2<  simple  hvperopic ;  3, 
through  the  posterior  focal  line,  the  eye  is     mixed;  4,  simple  myopic; 

°  r  .  n .  \  .     .         and  5,  compound  myopic  as- 

emmetropic  in  one  meridian  and  myopic  in  tigmatism. 
the  other,  constituting  simple  myopic  astigma- 
tism. If  the  retina  is  behind  both  the  focal  lines,  the  eye  is  myopic 
for  all  meridians,  and  the  defect  compound  myopic  astigmatism.  When 
the  retina  it  situated  between  the  two  focal  lines,  so  that  the  eye  is 
hyperopic  for  one  principal  meridian  and  myopic  for  the  other,  the 
case  is  one  of  mixed  astigmatism. 

Various  Corrections  for  the  Same  Case. — When  the  astig- 
matism is  hyperopic,  it  is  customary  to  use  a  convex  cylindrical  lens, 
placing  it  so  that  it  will  bring  the  focal  lines  together  by  bringing  the 
posterior  forward  to  the  anterior,  so  that  the  focus  will  fall  at  the  posi- 
tion of  the  anterior  focal  line.  Then,  if  it  is  a  case  of  simple  astigma- 
tism, the  focus  will  fall  on  the  retina  without  any  additional  lens  effect. 
But  if  it  be  a  case  of  compound  hyperopic  astigmatism,  the  focus  will 
still  lie  behind  the  retina,  the  position  of  the  anterior  focal  line  having 
been  back  of  the  retina,  and  to  bring  it  forw  ard  on  to  the  retina,  to 
correct  the  remaining  hyperopia,  requires  a  spherical  lens  in  addition. 
In  the  same  way,  for  myopic  astigmatism  a  concave,  cylindrical  lens  is 
commonly  employed,  so  placed  as  to  carry  back  the  anterior  focal  line 
and  bring  the  focus  at  the  position  of  the  posterior  focal  line,  correcting 
simple  astigmatism  by  the  cylindrical  lens  alone,  and  for  compound 
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astigmatism  requiring  a  concave  spherical  lens  added,  on  account  of 
the  myopia  remaining  after  the  astigmatism  has  been  corrected. 

With  mixed  astigmatism  one  has  the  option  of  either  carrying  the 
posterior  focal  line  forward  with  a  convex  cylindrical  lens,  and  then 
bringing  the  focus  back  to  the  retina  with  a  concave  spherical  lens,  or 
of  carrying  the  anterior  focal  line  backward  with  a  concave  cylindrical 
lens  to  the  posterior  focal  line,  and  then  bringing  the  focus  forward  on 
the  retina  with  a  convex  spherical  lens. 

But  there  are  other  ways  of  constructing  the  correcting  formula  in 
either  of  these  cases.  In  hyperopic  astigmatism  we  can  use  a  concave 
cylindrical  lens,  carrying  the  anterior  focal  line  backward  with  it,  so  as 
to  form  the  focus  at  the  position  of  the  posterior  focal  line,  and  then 
using  a  stronger  convex  spherical  lens  to  bring  the  focus  forward  to 
the  retina.  Or  in  the  case  of  myopic  astigmatism  the  convex  cylin- 
drical lens  can  be  used  to  carry  the  posterior  focal  line  forward  to 
the  anterior  focal  line ;  this  would  be  taking  it  away  from  the  retina, 
but  the  focus  could  be  brought  back  to  the  retina  with  a  stronger  con- 
cave spherical  lens.  Or,  finally,  in  any  case  of  astigmatism  by  the  use 
of  a  certain  cylindrical  lens  for  each  of  the  focal  lines  these  could  both 
be  brought  to  the  retina  separately.  Thus  for  any  case  of  compound  or 
mixed  astigmatism  there  are  three  distinct  formula?,  optically  equivalent 
the  one  to  the  other,  either  of  which  can  be  used  to  correct  the  astigma- 
tism in  a  given  case.  For  simple  astigmatism  these  three  formulae  are 
reduced  to  two. 

The  method  requiring  the  use  of  two  cylindrical  surfaces  with  their 
axes  placed  exactly  at  right  angles  to  each  other  is  objectionable.  Such 
a  lens  is  very  difficult  to  grind  with  perfect  accuracy,  and  is  therefore 
expensive,  while  it  possesses  no  advantages  over  one  of  its  sphero-cyl- 
indrical equivalents.  It  should  therefore  not  be  prescribed,  but  the 
choice  should  fall  on  one  of  the  other  combinations.  The  one  com- 
monly employed  has  already  been  indicated ;  it  is,  in  general,  the  one 
in  which  the  cylindrical  is  made  to  act  on  the  worse  meridian,  and 
therefore  the  spherical  is  weaker  than  in  its  sphero-cylindrical  equiv- 
alent. But  under  the  head  of  Periscopic  Lenses  is  given  some  reason 
for  choosing  the  latter  combination. 

Clinical  Indications  for  Cylindrical  Lenses. — Blurring  of  Vis- 
ion.— Astigmatism  causes  some  indistinctness  of  both  near  and  distant 
vision — not  nearly  so  much  blurring  as  is  caused  by  an  equal  amount 
of  uncorrected  hyperopia  or  myopia,  but  still  enough  to  be  very  notice- 
able if  the  astigmatism  be  of  medium  or  high  grade,  say  over  one  diop- 
tre in  amount.  But  low  grades  of  astigmatism,  and  sometimes  even  (lie 
higher,  causing  a  great  deal  of  trouble  in  other  ways,  may  exist,  although 
the  patient  has  not  been  conscious  of  any  imperfection  of  vision.  The 
imperfection  of  sight  caused  by  astigmatism  is  very  apt  to  be  called 
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"  near-sightedness,"  although  the  eye  may  really  be  hyperopic,  because 
it  leads  the  patient  to  bring  objects  closer  to  his  eyes  to  obtain  increased 
size  for  his  retinal  images  to  balance  their  indistinctness.  The  effect  of 
this  blurring  on  the  readings  oftest-type  is  often^jin^pjculiar :  the 
pl^HenTOT  nTisca^^  correctly 
some  of  the  much  smaller  letters.  This  is  because  the  blurring  affects 
chiefly  or  wholly  lines  running  in  certain  directions,  while  the  lines 
in  another  direction  are  quite  clear. 

We  perceive  a  line  by  perceiving  the  impressions  made  by  the 
luminous  points  that  compose  it.  Now,  in  astigmatism  one  of  the  focal 
lines  is  the  best  image  of  a  point  that  can  fall  upon  the  retina,  and 
when  it  does  each  point  gives  rise  to  the  visual  impression  of  a  line. 
Now,  when  the  line  looked  at  happens  to  run  in  the  direction  of  the 
focal  lines  that  fall  upon  the  retina,  these  focal  lines  will  overlap  each 
other  and  not  the  space  bordering  the  line ;  and  no  blurring  of  the  line 
will  result,  except  at  the  ends.  If,  however,  the  line  does  not  run  in 
the  direction  of  the  focal  lines  that  fall  on  the  retina,  the  linear  image 
of  each  point  will  overlap  the  images  of  points  outside  the  line,  and 
blurring  of  the  sides  of  the  line  will  result.  This  peculiar  blurring  of 
the  lines  in  astigmatism  is  made  the  basis  of  most  of  the  subjective 
tests  for  the  defect. 

In  any  case,  to  get  perfectly  distinct  vision,  either  near  or  distant, 
the  astigmatism  must  be  corrected.  And  if  the  vision  have  been  quite 
imperfect  before  the  correcting  lenses  have  been  employed,  it  very  gen- 
erally happens  that  it  does  not  immediately  reach  the  normal  standard 
with  them,  but  apparently  the  whole  visual  apparatus  has  to  undergo 
a  process  of  training  before  it  can  fully  appreciate  and  avail  itself  of 
distinct  retinal  images.  Hence  the  full  visual  benefit  derived  from 
optical  therapeutics  in  astigmatism  cannot  be  estimated,  often,  until 
weeks  or  months  after  the  wearing  of  the  correcting  lenses  is  com- 
menced. 

Eye-strain  from  Astigmatism. — To  what  extent  the  eye  can,  by 
partial  or  unequal  contraction  of  the  ciliary  muscle,  strictly  correct 
astigmatism  is  uncertain.  Cases  are  recorded — and  such  have  been 
met  with  by  most  ophthalmic  surgeons — that  to  some  extent  possess 
this  power,  but  eyes  possessing  it  to  a  notable  degree  must  be  regarded 
as  exceptional.  Where  it  exists  it  is  liable  to  be  exerted  whenever  the 
eyes  are  used  for  accurate  seeing,  and  thus  become  a  source  of  eye- 
strain. But,  though  this  power  of  truly  neutralizing  the  astigmatism 
be  absent,  the  astigmatic  eye  is  especially  liable  to  strain  of  accommo- 
dation ;  for  at  any  given  time  it  can  only  see  clearly  the  lines  running  in 
one  direction,  and  by  an  effort  of  the  accommodation  can  render  clearer 
in'-  running  in  other  directions.  As  almost  every  object  looked  at 
presents  lines  running  in  various  directions,  the  need  for  such  adjust- 
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ments  of  the  ocular  focus  is  about  as  constant  as  the  use  of  the  eyes, 
and  the  tension  of  the  ciliary  muscle  lias  to  undergo  extremely  fre- 
quent variations.  Hence  astigmatic  eyes  are  pretty  certain  to  suffer 
more  or  less  from  the  effects  of  eye-strain.  Such  eye-strain  is  mani- 
fested by  any  of  the  symptoms  referred  to  under  that  general  head  — 
local  inflammations,  headache,  or  reflex  motor  disorders — but  has  little 
especial  tendency  over  eye-strain  from  other  causes  to  give  rise  to  one 
form  of  disturbance  rather  than  another,  although  by  some  it  has  been 
particularly  connected  with  conditions  of  intraocular  congestion  or 
irritation.1 

When  Cylindrical  Lenses  should  be  Worn. — The  mere  exist- 
ence of  astigmatism,  if  it  does  not  impair  vision  to  an  undesirable 
extent  or  cause  any  eye-strain,  does  not  demand  the  wearing  of  cylin- 
drical lenses.  But  before  deciding  that  no  eye-strain  exists  the  ex- 
tremely wide  range  of  phenomena  that  may  be  due  to  eye-strain  must 
be  considered.  The  existence  of  any  one  of  them  may  constitute  a  suf- 
ficient indication  for  the  use  of  lenses.  If,  however,  lenses  are  needed 
at  all,  it  is  far  better  that  they  should  be  worn  constantly.  The 
strain  is  greater,  of  course,  the  more  minute  the  objects  to  be  looked 
at  and  the  more  accurate  the  vision  required ;  but  it  must  be  remem- 
bered that  astigmatism  affects  the  vision  for  all  distances  and  for  all 
sorts  of  objects,  and  the  greatest  relief  is  to  be  obtained  by  removing 
all  the  strain  possible.  And  if  cylindrical  lenses  are  worn  intermit- 
tently, the  eye  becomes  accustomed  to  clear  vision  with  them,  and  is 
more  persistent  in  straining  after  it  when  the  glasses  are  left  off.  Dur- 
ing these  latter  periods  more  harm  may  very  readily  be  done  than  the 
good  of  wearing  the  glasses  a  part  of  the  time  can  compensate  for. 
The  only  exception  to  the  rule  of  constant  wearing  of  cylindrical 
lenses  that  can  be  made  without  serious  detriment  to  the  patieut  is  in 
the  case  of  persons  who  have  so  far  lost  the  power  of  accommodation 
that  they  are  in  no  danger  of  straining  it,  and  who  care  but  little  for 
distinctness  of  vision  except  on  special  occasions. 

The  stren^t^h^ofjhe  cylindrical  lens  should  in  all  cases  be  that 
which  fully  corrects  the  astigmatism,  and  should  be  the  same  for  all 
distances,  though  the  result  may  be  effected  by  either  of  the  optical 
equivalents  to  which  reference  has  been  made.  Thus  a  case  of  myopic 
astigmatism  may  require  a  concave  cylindrical  correction  for  distant 
vision,  while  if  presbyopia  coexist  it  may  be  most  simple  to  use  the 
convex  cylindrical  lens,  with  its  axis  at  right  angles  to  that  of  the 
former,  for  near  vision. 

Astigmatism  usually  coexists  with  the  other  forms  of  ametropia. 

1  W.  Thomson,  "The  Connection  between  .Staphyloma  Posticum  and  Astigmatism," 
Amer.  Journ.  of  the  Med.  Sciences,  October,  1875,  p.  383. 
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Two-thirds  of  all  eyes 1  presenting  indications  for  optical  therapeutics 
show  a  notable  astigmatism  (one-quarter  dioptre),  and  fully  one-third 
show  double  that  amount  and  upward.  The  latter  should  have  it  cor- 
rected if  for  any  reason  they  are  required  to  wear  glasses.  Indeed,  if 
for  reasons  other  than  the  astigmatism  the  glasses  are  to  be  worn  con- 
stantly, it  is  generally  better  to  have  even  one-quarter  of  a  dioptre  of 
astigmatism  corrected.  And  sometimes  the  correction  of  even  this 
small  amount  will  alone  produce  a  notable  benefit,  although  cases  of 
this  kind  are  exceptional,  occurring  in  patients  unusually  susceptible 
to  the  influence  of  eye-strain. 

AVhile  astigmatism  shows  no  general  tendency  to  increase,  it  does  in 
a  minority  of  cases  vary  from  time  to  time,  and  increases  more  fre- 
quently than  it  diminishes.2  Such  changes  in  amount  will  of  course 
demand  a  corresponding  alteration  in  the  cylindrical  lens  used  in  its 
correction. 

Aberration  and  Irregular  Astigmatism  of  the  Eye. — Although 
it  is  frequently  convenient,  and  in  the  case  of  weak  lenses  sufficiently 
correct,  for  all  practical  purposes  to  assume  that  a  spherical  lens 
focuses  all  the  rays  of  a  pencil  of  light  to  a  single  point,  this  is  not 
strictly  accurate.  As  a  matter  of  fact,  the  centre  of  the  lens  is  weaker 
than  the  periphery,  and  in  the  case  of  strong  lenses — that  is,  lenses  of 
short  focal  distance  as  compared  with  their  size — this  variation  of 
refractive  power  is  very  marked.  Thus  near  its  edge  the  12  D.  lens 
from  the  trial  case  has  a  strength  of  about  13  D.  A  similar  condition 
occurs  in  the  eye,  the  refraction  varying  from  the  centre  of  the  pupil 
toward  its  margin.  In  the  eye,  however,  the  refractive  power  is  not 
always  least  at  the  centre  and  greatest  at  the  margin  of  the  pupil,  though 
usually  so.  This  form  of  ametropia  has  been  designated  the  symmetrical 
aberration 3  of  the  eye.  When,  as  in  the  spherical  lens,  the  refraction  is 
greatest  at  the  margin,  so  that  the  eye  is  more  hyperopic  or  less  myopic 
at  the  centre  of  the  pupil,  it  is  called  positive  aberration.  When  the 
reverse  is  the  case,  and  the  eye  is  more  myopic  or  less  hyperopic  at  the 
centre  of  the  pupil,  it  is  negative  aberration.  In  the  majority  of  eyes 
the  aberration  does  not  materially  influence  the  selection  of  the  correct- 
ing lens ;  but  in  not  a  few  it  becomes  in  this  connection  of  practical 
importance. 

This  source  of  error  in  the  prescribing  of  lenses  may  be  guarded 
against  to  some  extent  by  trying  the  eye  with  the  lenses  after  the  effect 
of  the  mydriatic  has  passed  off.    When  the  aberration  is  negative,  it 

1  Jackson,  "  The  Absolute  Static  Kefraction  of  the  Eye,"  Trans.  Amer.  Ophthalmol. 
Soc,  1889. 

2  Ibid.,  " Progressive  Hyperopic  Astigmatism,"  ibid.,  1890,  p.  676. 

3  See  paper  by  the  writer  in  the  Trans.  Amer.  Ophtlialmological  Society  for  1887,  with 
•  accompanying  discussion. 
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may  happen  that  it  is  absolutely  essential  to  diminish  the  strength  of 
the  convex  lens  fixed  upon  under  mydriasis.  More  frequently  it  will 
be  needful  to  use  a  slightly  stronger  convex  or  weaker  concave  lens 
than  was  accepted  under  the  mydriatic,  on  account  of  positive  aberra- 
tion. The  variation  demanded  on  this  account  is  rarely  a  half  dioptre, 
yet  the  failure  to  recognize  this  indication  may  make  the  difference 
between  success  and  failure  in  the  optical  therapeutics  of  the  particu- 
lar case. 

Very  high  degrees  of  negative  aberration  are  produced  by  an 
approach  of  the  cornea  to  a  conical  form,  and  defects  of  this  kind 
have  long  been  known  by  the  name  of  conical  cornea.  "With  the 
aberration  in  these  cases  there  is  generally  associated  a  good  deal  of 
regular  and  irregular  astigmatism,  which  are  to  be  met  by  the  meas- 
ures suggested  in  connection  with  the  latter  condition.  Lenses  have 
been  proposed,  however,  and  to  a  very  limited  extent  employed,1  espe- 
cially designed  to  correct  such  a  defect.  They  are  called  hyperbolic 
lenses,  one  side  having  something  the  curve  of  a  concave  hyperboloid 
of  revolution,  curving  more  at  the  centre  and  less  toward  the  margin, 
while  the  other  surface  can  be  ground  to  such  spherical  or  cylindrical 
curve  as  may  be  required.  When  such  a  lens  is  used  the  patient 
must  look  through  a  certain  part  of  the  hyperboloid  surface  to  get  its 
best  effect.  Lenses  of  this  kind  have  but  a  very  limited  application, 
although,  of  positive  value  in  a  few  cases. 

Irregular  Astigmatism. — While  we  speak  of  the  mass  of  eyes  as 
"  corrected  "  by  spherical  or  cylindrical  lenses  or  their  combinations, 
there  are  in  all  eyes  slight  deviations  of  the  dioptric  surfaces  from 
mathematical  exactness  that  cannot  be  "corrected."  But  it  is  only 
when  these  irregular  deviations  from  any  symmetrical  form  are  the 
most  prominent  feature  of  the  ametropia  that  the  case  is  spoken  of  as 
one  of  irregular  astigmatism.  This  may  be  the  case  when  the  cornea 
is  left  faceted  or  irregular  in  shape  after  phlyctenular  or  interstitial 
keratitis,  or  the  lens  exhibits  the  irregular  refraction  that  often  precedes 
cortical  cataract.  Such  irregularities  give  rise  to  imperfect,  distorted, 
or  multiple  images  of  each  luminous  point  looked  at.  Fick2  suggested 
the  employment  of  a  glass  shell  called  a  contact  lens  made  optically 
continuous  with  the  cornea  by  the  interposition  of  a  non-irritant  solu- 
tion having  the  same  index  of  refraction  as  the  cornea  itself.  This 
does  remedy  the  defect  in  so  far  as  it  is  due  to  irregularity  of  the  ante- 
rior surface  of  the  coraca,  but  it  has  not  been  utilized  in  practice. 

Irregular  astigmatism  will  commonly  be  found  to  be  associated  with 
regular  astigmatism,  and  the  careful  measurement  and  correction  of  the 

1  Bay,  Trans.  Amer.  Ophthalmol.  Society,  1885,  p.  724,  and  Raehlmann,  Zehcmtcrs 
klinwche  Monatsb.filr  Augenheilk.,  Jahr.  xx.  P.  iii. 

a  A.  E.  Fick,  Archives  of  Ophthalmology,  18S8,  p.  215. 
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latter  will  be  a  notable  benefit  to  the  patient.  Where  such  regular 
astigmatism  does  not  exist,  it  is  often  a  great  help  to  order  the  strongest 
convex  spherical  lenses  that  can  be  worn  without  notably  impairing 
the  distant  vision,  since  these  place  the  eye  in  the  condition  in  which 
it  is  least  likely  to  fret  and  strain  the  accommodation.  If  all  lenses 
are  found  useless,  vision  may  still  in  some  cases  be  improved  by  the 
use  of  stenopaic  spectacles.  With  these  the  patient  looks  through  a 
minute  opening  or  a  narrow  slit  in  an  opaque  disk,  such  an  appara- 
tus having  the  effect  of  lessening  the  diffusion  areas  on  the  retina 
and  improving  the  vision  in  any  kind  of  uncorrected  ametropia. 

Anisometropia. — Anisometropia,  or  inequality  in  the  refraction  of 
thetwo  eyes?  is,  if  we  apply  the  term  to  all  cases  in  which  the  refrac- 
tion of  the  two  eyes  perceptibly  differs,  the  general  rule,  to  which  the 
exceptions  are  comparatively  few.  Sometimes  the  use  of  the  term  is 
restricted  to  those  cases  in  which  there  are  different  kinds  of  ametropia 
present  in  the  two  eyes,  as  hyperopia  in  one  and  myopia  in  the  other ; 
but  for  all  practical  purposes  difference  of  degree  in  ametropia  of  the 
same  kind  has  precisely  the  same  significance,  and  is  here  included 
under  the  term  "  anisometropia." 

The  indications  that  this  condition  presents  for  optical  therapeutics 
are  two :  the  impairment  or  complete  loss  of  binocular  vision  by  reason 
of  inability  to  focus  the  light  from  any  given  object  on  both  retinas  at 
the  same  time,  which  occurs  with  the  higher  degrees  of  anisometropia ; 
and  eye-strain,  from  the  effort  so  to  co-ordinate  the  impulses  sent  to 
the  various  muscles  concerned  in  clear  binocular  vision,  when  the 
anisometropia  is  of  such  low  degree,  that  it  is  possible  by  especial 
exertion  of  one  or  the  other  ciliary  muscle  to  overcome  it.  The  lower 
grades  of  the  defect  therefore  lead  to  eye-strain,  the  higher  to  imperfect 
vision.  Just  when  a  special  instance  of  anisometropia  will  fall  in  one 
class  and  when  in  the  other  will  depend  on  age  and  on  idiosyncrasy  of 
accommodative  action.  The  researches  so  far  recorded1  seem  to  indi- 
cate that  the  healthy  young  adult  cannot  commonly  overcome  much 
more  than  one  dioptre  of  anisometropia. 

The  proper  treatment  for  the  great  mass  of  cases  is  the  accurate  cor- 
rection of  the  ametropia  in  each  eye,  and  so  the  correction  of  the  ani- 
sometropia. This  should  always  be  tried  for  cases  in  which  the  differ- 
ence is  one  dioptre  or  less,  and  for  many  of  somewhat  higher  degree. 
In  the  higher  grades  of  anisometropia  we  encounter  an  obstacle  to  such 
a  course  which  is  frequently  insurmountable  :  this  is  the  unequal 
prismatic  action  of  the  edges  of  the  correcting  lenses.  At  the  opti- 
cal centre  of  a  lens  there  is  no  prismatic  action,  but  it  appears  and 
increases  as  we  go  from  the  centre  at  a  rate  proportioned  to  the 

1  A.  Fick,  "Unequal  Accommodation  in  Healthy  Eyes  and  in  Anisometropia," 
Archives  of  Ophthalmology,  1889,  p.  292. 
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strength  of  the  lens.  When,  therefore,  the  lenses  are  of  different 
strength,  their  prismatic  actions  for  points  equally  removed  from  the 
centres  are  different,  and  as  the  edges  of  very  different  lenses  are 
approached  this  differerence  of  prismatic  effect  causes  actual  diplopia, 
or  serious  strain  of  the  extraocular  muscles  to  prevent  diplopia.  Thus 
in  the  case  of  lenses  differing  one  dioptre  in  strength,  w  hen  the  point 
looked  through  by  each  eye  is  one  centimetre  from  the  optical  centre  of 
its  lens,  the  difference  in  prismatic  effect  will  be  one  centrad,  or  a  little 
more  than  that  of  a  one  degree  (refracting  angle)  prism — an  amount 
that  will  in  many  cases  lead  to  strain  if  the  displacement  be  in  the 
vertical  direction.  By  confining  the  eyes  to  the  use  of  the  portions  of 
the  lens  in  the  immediate  vicinity  of  the  optical  centre  it  is  practicable 
to  have  greater  differences  than  this  between  the  lenses  used,  and  it 
is  often  worth  while  to  make  the  trial. 

The  Prescribing  of  Lenses. 

When  only  a  spherical  lens  is  to  be  prescribed,  it  is  essential  to 
express  the  kind  of  lens — that  is,  whether  it  is  to  be  convex  or  con- 
cave— and  its  strength.  The  kind  is  usually  expressed  by  the  sign  + 
for  convex,  and  the  sign  —  for  concave,  though  sometimes  the  words 
themselves  or  abbreviations  of  them  are  employed.  The  strength  is  ex- 
pressed by  the  number  of  the  lens  in  dioptres.  In  addition  to  these 
we  may,  if  we  desire,  indicate  the  variety  of  lens  to  be  used,  as  double 
convex,  plano-convex,  or  periscopic  convex. 

Periscopic  lenses  have  the  advantage  that  when  the  visual  axis  is 
directed  toward  some  point  away  from  the  optical  centre  there  is  less 
change  in  the  lens  effect  from  obliquity  to  the  pencil  of  rays  than  is 
produced  with  lenses  of  other  forms.  This  advantage  is,  however, 
shared  to  some  extent  by  lenses  with  one  plane  surface  if  the  curved 
surface  when  convex  be  turned  from  the  eye,  aud  when  concave  be 
turned  toward  it.  In  general  whatever  the  kind  of  lens,  it  should  be 
mounted  so  that  the  more  convex  or  less  concave  surface  shall  be  turned 
from  the  eye. 

When  a  cylindrical  lens  is  to  be  prescribed,  it  is  needful  in  addition 
to  the  kind,  +  or  — ,  and  strength,  to  indicate  that  the  lens  is  cylindrical, 
in  contradistinction  to  spherical,  by  an  abbreviation,  as  c,  cy.,  or  cyl.} 
and  also  to  state  clearly  the  direction  in  which  the  axis  must  be  turned. 
Various  systems  of  expressing  the  direction  of  the  axis  have  been 
devised  and  used.  They  all  do  it  by  giving  the  number  of  degrees 
that  the  axis  diverges  from  some  fixed  line  taken  as  the  base  line.  The 
method  almost  universally  employed  in  America,  and  the  one  con- 
forming most  nearly  to  the  notation  of  other  branches  of  mathematics, 
will  alone  be  here  referred  to. 

It  begins  with  the  horizontal  line  as  zero,  and  gives  the  number  of 
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degrees  the  axis  diverges  from  this,  beginning  with  lines  going  upward 
and  to  the  right  as  the  surgeon  looks  at  the  patient  from  in  front,  and, 
as  shown  in  Fig.  155,  representing  the  graduation  of  a  trial  frame. 
The  angle  continues  to  increase,  passing  the  vertical  at  90  degrees, 
until  at  180  degrees  the  horizontal  line  is  again  reached.  Going  beyond 
Fig.  155.  Fig.  156. 


this,  we  have  only  meridians  already  numbered  at  the  other  end.  Of 
course  from  the  patient's  point  of  view  the  direction  of  the  numbering 
is  reversed,  starting  downward  from  the  right,  as  shown  in  Fig.  156, 
representing  an  astigmatic  test-card. 

For  the  great  majority  of  eyes  both  cylindrical  and  spherical  lens 
effects  must  be  supplied  in  the  same  glass,  and  this  is  indicated  by  the 
symbol  O,  meaning  "combined  with/'  The  same  sign  is  used  to  indi- 
cate the  combination  of  a  prism  with  a  lens. 

For  the  different  parts  of  an  optical  prescription  there  is  no  single 
order  universally  employed.  The  order  commonly  observed  by  the 
writer  is  given  in  the  following  examples  of  optical  prescriptions,  the 
first  letter  or  letters  indicating  as  to  whether  the  glass  is  for  the  right 
or  the  left  eye,  R.  or  O.  D.  indicating  the  right,  and  L.  or  O.  S.  stand- 
ing for  the  left  eye.  In  using  the  metric  system  of  numbering  lenses 
the  decimal  point  should  be  carefully  placed  for  the  numbers  indicating 
the  lens  strength  : 

Formula  for  spherical  lens,  R.  +  1.25  sph. 

Formula  for  cylindrical  lens,  L.  —  1.  cyl.  axis  175°. 

Sphero-cylindrical  lens,  L.  +  1.25  sph.  O  +  1.  cyl.  axis  85°. 

Sphero-prismatic,  R.  +  2.50  S.  O  Prism  2°,  base  in. 

Cylindro-prismatic,  R.  +  1.75  cyl.  axis  90°  O  Prism  1°,  base  out. 

Sphero-cylindro-prismatic,  R.  —  4.  sph.  O  —  2.  cyl.  ax.  180°  O 
Prism  3°,  base  in. 

To  secure  the  advantages  of  a  periscopic  lens  when  a  cylindrical 
lens  has  to  enter  into  the  combination  toric  lenses  have  been  employed.1 
Such  lenses  have  one  toric  surface  ;  that  is,  such  a  surface  as  is  developed 
by  the  revolution  of  an  arc  about  a  line  parallel  to  the  chord  which 
bounds  it.    The  practical  benefits  of  a  periscopic  lens,  can,  however, 

1  G.  C.  Harlan,  Tram.  Am.  Ophthalmolngical  Society,  1889,  p.  433;  John  Green, 
American  Journal  of  Ophthalmology,  Miireli,  1886,  p.  53. 
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usually  be  attained  by  using  a  convex  spherical  in  combination  with  a 
concave  cylindrical,  or  vice  versd.  For  instance,  instead  of  the  sphero- 
cylindrical combination  given  on  the  previous  page  the  following 
optical  equivalent  can  be  substituted. 

L.  +  2.25  sph.  —  1.  cyl.  axis  175°,  with  the  cylindrical  surface 
turned  toward  the  eye. 

Mounting  Lenses. — The  best-considered  measures  of  optical  thera- 
peutics may  be  completely  nullified  by  an  imperfect  placing  of  the 
lenses  before  the  eye.  And  in  the  present  development  of  the  optical 
trade  it  is  essential  that  the  ophthalmic  physician  should  carefully 
examine  each  pair  of  glasses  he  prescribes  before  the  patient  is  per- 
mitted to  enter  upon  the  regular  use  of  them.1  The  need  of  having 
the  axis  of  a  cylindrical  lens  turned  in  just  the  proper  direction  is 
obvious.  It  is  quite  essential  to  have  the  optical  centre  accurately 
placed,  else  hurtful  prismatic  effects  are  produced  like  those  attending 
the  use  of  lenses  of  unequal  strength,  already  referred  to  in  the  account 
of  Anisometropia,  only  that  in  this  case  the  prismatic  action  and  the 
diplopia  or  strain  caused  are  constant  through  whatever  part  of  the 
lenses  the  patient  may  look.  It  is  equally  important  that  the  lens  be 
placed  so  that  the  visual  axis  will  be  perpendicular  to  it  when  the  eye 
is  in  use.  For  this  purpose  the  lens  should  face  almost  directly  for- 
ward, very  slightly  downward  if  it  is  to  be  used  for  distant  vision,  or 
much  more  decidedly  downward  if  it  is  to  be  used  only  for  near  work, 
since  objects  for  near  vision  are  almost  invariably  held  considerably 
below  the  level  of  the  eyes.  And  if  the  same  glass  is  to  be  used  for 
both  near  and  distant  vision,  a  compromise  position  must  be  given,  and 
it  becomes  a  matter  of  greater  importance  to  have  the  lenses  periscopic, 
so  that  the  visual  axis  shall  be  more  nearly  perpendicular  to  it  in  all 
positions  of  the  eyes. 

Bifocal  Lenses. — Where  lenses  are  required  for  near  vision  different 
from  those  used  for  greater  distances,  these  may  be  mounted  in  sepa- 
rate frames  or  both  arranged  in  the  same  frame  so  that  distant  vision 
is  clear  through  the  upper,  and  near  vision  through  the  lower,  portion 
of  the  lens.  These  latter  are  called  bifocal  lenses.  They  are  made  by 
the  placing  of  two  half  lenses  in  the  frame,  leaving  a  horizontal  line 
of  separation,  or  by  making  the  distance  glass  fill  the  frame,  and 
cementing  on  it  a  small  segment  of  a  convex  lens  to  aid  near  vision. 
Bifocal  lenses  should  in  general  be  so  mounted  that  the  stronger  part 
of  the  lens  will  be  the  more  nearly  perpendicular  to  the  direction  of 
the  visual  axis  passing  through  it,  the  stronger  lens  being  the  upper 
part  of  a  concave  lens  and  the  lower  part  of  a  convex  lens. 

Jackson,  "Fitting  Spectacle-Frames  to  the  Face,"  Am.Jouni.  of  Ophthalmology, 
1888,  p.  50;  C.  H.  Thomas,  "Construction  and  Adaptation  of  Spectacle-Frames," 
Trans.  Philadelphia  County  Medical  Society,  1891. 
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To  secure  the  proper  position  of  the  lenses  the  frames  in  which  they 
are  mounted  must  be  well  fitted  to  the  face  and  substantial.  The 
frames  which  most  generally  meet  these  requirements  are  the  hook- 
temple  spectacle  frames,  which  are  especially  important  for  strong 
cylindrical  or  concave  spherical  lenses.  Any  distortion  of  the  frames 
or  displacement  of  the  lenses,  if  not  promptly  rectified,  is  liable  to  cause 
all  the  symptoms  of  eye-strain. 

The  Period  of  Adaptation. — The  wearing  of  any  lens,  no  matter 
how  accurately  it  corrects  an  existing  ametropia,  no  matter  how  urgently 
it  is  indicated,  if  it  materially  change  the  conditions  of  eye-work  will 
very  probably  be  for  a  time  resented.  The  use  of  a  spherical  lens 
changes  the  relations  between  accommodation  and  convergence.  The 
cylindrical  lens  to  some  extent  does  the  same  thing,  and  changes  the 
apparent  shape  of  objects  and  disturbs  the  relations  of  parallelism  of 
the  meridians  of  the  two  eyes.  The  correction  for  hyperopia  is  apt, 
through  continued  excessive  activity  of  the  accommodation,  to  prevent 
clear  distant  vision.  The  use  of  strong  concave  lenses  causes  difficulty 
in  accommodating  for  near  work.  Such  unpleasant  effects  are  tem- 
porary, but  their  gravity  and  duration  depend  on  the  extent  of  the 
change  wrought  in  the  conditions  of  eye-work,  the  age  of  the  patient, 
and  the  constancy  with  which  the  glasses  are  worn. 

Commonly,  it  can  safely  be  predicted  that  the  patient,  if  an  adult, 
will  not  get  the  best  help  from  his  glasses  for  at  least  four  or  six  weeks, 
although  they  may  be  of  some,  and  even  of  essential,  assistance  from 
the  start,  while  in  some  cases  the  first  wearing  of  them  causes  a  material 
increase  of  discomfort.  To  avoid  the  unpleasant  phenomena  of  this 
period  of  adaptation  many  have  resorted  to  the  giving  of  incomplete 
corrections.  But  by  such  a  course,  if  anything  be  gained  in  diminished 
severity  of  the  symptoms  at  the  start,  it  is  likely  to  be  balanced  by 
their  longer  continuance,  and  other  dangerous  factors  may  be  intro- 
duced to  complicate  the  trouble,  as  in  myopia.  Something  can  be 
done  by  bringing  strong  cylindrical  and  concave  spherical  lenses  very 
close  to  the  eye  or  by  commencing  the  use  of  strong  convex  lenses  while 
the  eyes  are  still  well  under  the  influence  of  a  mydriatic.  But  the  prac- 
tical point  of  the  greatest  importance  is  the  preparation  of  the  patient's 
mind  for  such  annoyances  by  explaining  them  to  him  at  the  time  the 
lenses  arc  ordered,  and  getting  him  to  agree  not  to  discontinue  the 
8teady  wearing  of  the  glasses.  If  the  patient  will  agree  to  this, 
and  is  not  too  old  for  the  radical  change  to  be  wrought,  and  if  the 
lenses  have  been  accurately  selected,  an  entirely  confident  prognosis  of 
radical  relief  in  a  few  weeks  from  the  annoyances  of  adaptation  can  be 
given,  and  usually  in  a  very  few  days  of  faithful  wearing  of  the  lenses 
a  perceptible  amelioration  of  the  symptoms  occurs. 
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Injuries  of  the  Eyelids. 

Wounds. — Wounds  of  the  eyelids,  when  not  extending  through 
the  thickness  of  the  lid  and  unaccompanied  by  injury  of  the  eyeball 
or  deeper  structures,  are  comparatively  harmless.  Their  treatment 
should  consist  in  careful  cleansing  with  some  antiseptic  solution,  of 
which  bichloride  of  mercury  1  : 2000  or  1  : 3000  is  perhaps  the  best, 
and  accurate  coaptation  of  their  edges  by  means  of  fine  silk — Nos.  2  or 
3,  iron  dyed,  being  the  most  suitable  for  the  purpose ;  the  needles  used 
should  be  fine  and  sharp.  It  is  always  well  to  insert  a  sufficient  num- 
ber of  sutures  to  secure  perfect  apposition  throughout  the  length  of  the 
wound.  A  pledget  of  lint,  sprinkled  with  finely  powdered  iodoform 
should  be  laid  over  the  parts,  then  a  sufficient  thickness  of  absorbeut 
cotton  to  keep  the  lids  at  rest,  when  all  may  be  secured  with  a  com- 
pressive bandage.  The  compressive  bandage  so  commonly  used  in 
ophthalmic  practice  should  be  two  inches  wide  and  about  two  yards 
in  length.  It  may  consist  of  almost  any  fine,  soft  material  of  wool  or 
cotton.  The  best  material  for  this  purpose  is  the  so-called  English 
water-dressing  bandage,  but  in  the  absence  of  this  cotton  cheese-cloth 
or  very  fine  flannel  will  answer  the  purpose  almost  as  well.  In  apply- 
ing such  a  bandage  to  one  eye  the  free  end  should  be  laid  upon  the 
brow  over  the  affected  eye ;  then  the  bandage  is  rolled  around  the  head 
to  the  starting-point,  thence  carried  above  the  opposite  ear,  below  the 
occiput  and  corresponding  ear,  thence  upward  over  the  eye  to  the  brow, 
where  it  may  be  fixed  with  an  ordinary  pin.  Thus  applied,  (he  band- 
age is  sufficiently  secure  and  admits  of  employing  any  desired  degree 
of  pressure.  After  two  or  three  days  the  bandage  may  be  removed, 
the  dressing  soaked  off  with  warm  water,  and  the  stitches  removed. 
Even  when  the  wound  of  the  skin  has  been  large  and  lacerated,  this 
treatment  seldom  fails  to  bring  about  perfect  union  without  a  percep- 
tible scar. 

Wounds  involving  the  whole  thickness  of  the  lid.  and  especially 
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those  in  which  the  lid  edges  have  been  divided,  are  of  far  more  im- 
portance, inasmuch  as  their  imperfect  union  frequently  leads  to  a  most 
annoying  and  conspicuous  deformity.  This  is  particularly  true  of  those 
cases  in  which  the  lids,  one  or  both,  have  been  divided  at  or  near  their 
inner  extremities.  When  the  lesion  is  in  this  situation  there  is  the 
further  difficulty  that  the  canaliculi  are  apt  to  be  divided,  and  it  may 
be  impossible  to  restore  the  continuity  of  these  important  structures. 
Wounds  through  the  whole  thickness  of  the  lid  not  only  gape  widely, 
but  they  are  liable  to  become  contaminated  by  secretion  from  the  con- 
junctiva :  for  this  reason  the  entire  conjunctival  sac  must  be  thor- 
oughly cleansed  with  bichloride  solution,  as  well  as  the  wound  itself 
and  the  outer  integuments,  before  the  parts  are  united.  When  this  has 
been  done,  lacerated  parts  being  trimmed  with  as  little  loss  of  sub- 
stance as  possible,  fine  black  silk  aseptic  sutures  may  be  put  through 
the  entire  thickness  of  lid  in  sufficient  numbers  to  bring  the  cut  sur- 
faces thoroughly  together.  As  a  rule,  two  or  three  deep  sutures  and  a 
few  more  superficial  ones  will  suffice.  It  is  advisable  to  unite  the 
muco-cutaneous  edge  of  the  lid  also  with  one  fine  suture,  and  thus 
avoid  the  slight  notch  that  might  otherwise  occur.  If  a  canaliculus 
is  divided,  an  effort  should  be  made  to  restore  its  continuity  by  insert- 
ing, if  possible,  a  fine  lead  wire  through  both  portions,  keeping  it  in 
place  as  the  parts  are  brought  together.  A  dry  dressing  of  iodoform 
and  absorbent  cotton  may  be  retained  undisturbed  for  two  or  three 
days,  and  then  carefully  removed,  when  some  or  all  of  the  stitches 
may  be  taken  out  and  a  similar  dressing  reapplied  for  a  day  or  two 
longer.  Under  no  circumstances  should  reliance  be  placed  on  stick- 
ing plasters,  or  one  or  two  coarse  sutures  roughly  inserted — a  method 
of  treatment  unfortunately  still  too  common  in  general  practice. 

Burns  and  Scalds. — Extensive  burns  or  scalds,  involving  only  the 
cutaneous  surface  of  the  lids,  demand  the  same  treatment  as  similar 
injuries  elsewhere,  except  that  when  the  inevitable  retraction  from  such 
injuries  threatens  to  expose  the  eyeball  permanently,  the  edges  of  the 
lids  should  be  pared  and  the  fresh  surfaces  united  by  three  or  four 
fine  sutures  through  the  thickness  of  each  lid :  a  small  portion  at  each 
end  of  the  lid  may  be  allowed  to  remain  ununited  for  the  escape  of 
conjunctival  secretion.  If  the  integument  is  already  considerably 
shortened,  undue  traction  on  the  united  lid-edges  may  be  avoided 
by  a  longitudinal  incision  parallel  to  and  about  3  millimetres  from 
the  border  of  the  lid ;  the  little  gaping  wound  may  be  covered  with  a 
shaving  of  skin  from  the  hairless  inner  surface  of  the  arm  or  forearm. 
A  skin-graft  of  this  kind,  a  quarter  of  an  inch  wide  and  three-quar- 
ters of  an  inch  long,  will  be  found  firmly  united  and  of  a  rosy  color 
five  days  after  it  has  been  applied;  but  in  removing  the  dressing  very 
great  care  is  necessary  in  order  that  it  may  not  be  disturbed.  The 
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united  lid  should  not  be  separated  until  all  danger  of  further  cicatri- 
cial contractions  has  passed. 

Injuries  of  the  Conjunctiva. 

Wounds  of  the  Conjunctiva. — Unless  these  are  extensive  they 
only  require  cleansing  of  the  sac  with  bichloride  solution,  1  : 5000, 
and  a  light  antiseptic  bandage  over  the  eye  for  a  day  or  two.  Undue 
secretion  from  the  conjunctiva,  if  present,  will  soon  subside  if  the  eye 
is  washed  several  times  daily  with  a  saturated  solution  of  boric  acid. 

Extensive  Lacerations  of  the  Conjunctiva  may  be  repaired  by 
inserting  fine  silk  sutures  as  required.  If  the  laceration  involve 
opposing  surfaces  of  lid  and  eyeball,  one  or  both  of  these  must, 
if  possible,  be  covered  with  healthy  conjunctiva,  otherwise  union  of 
the  opposing  raw  surfaces  (symblepharon)  will  ensue.  In  order  to 
cover  the  denuded  part  it  will  sometimes  be  necessary  to  bring  the 
conjunctiva  up  from  one  or  both  sides  of  the  wound. 

Scalds  and  Burns  of  the  Conjunctiva  are  of  frequent  occurrence, 
and  often  disastrous  in  their  results.  They  are  produced  either  by  the 
direct  action  of  destructive  chemical  substances,  such  as  lime,  ammonia, 
lye,  or  strong  acids,  or  by  heated  substances  projected  against  the  eye, 
such  as  hot  water,  steam,  burning  fluids  or  gases,  or  molten  metals. 
Of  this  class  of  injuries  the  last  mentioned  is  perhaps  the  most  com- 
mon. Injuries  by  gunpowder  and  other  explosives  are  often  of  a  com- 
plex nature,  involving  more  or  less  burning  or  scalding  of  the  parts, 
with  impaction  or  penetration  of  foreign  bodies  in  the  eye  or  surround- 
ing structures,  and  there  may  be  any  degree  of  contusion  or  laceration 
of  the  injured  parts.  Injuries  from  chemical  substances  such  as  have 
been  mentioned  are  for  the  most  part  instantaneous,  and  their  destruc- 
tive action  has  usually  been  accomplished  before  relief  can  be  obtained. 
If  circumstances  render  it  possible  to  plunge  the  face  and  eyes  imme- 
diately into  water,  some  benefit  might  result  from  such  a  procedure ; 
the  caustic  substance  might  work  less  deeply  and  intensely  than  if  left 
undisturbed.  In  the  case  of  lime  or  other  caustic  substance  not  in 
liquid  form  the  surgeon  may  perhaps  arrive  in  time  to  remove  a  part 
of  the  irritant  before  it  has  worked  its  full  effect.  In  any  case  he 
would  proceed  without  delay  to  wash  or  otherwise  cleanse  the  eye 
from  all  irritating  foreign  substances.  A  few  drops  of  cocaine  solu- 
tion will  greatly  facilitate  the  necessary  manipulations,  particularly 
that  of  everting  the  lids,  which  arc  likely  to  be  spasmodically  con- 
tracted. A  syringe,  tepid  water,  and  some  sort  of  small  smooth 
spatula  are  all  the  instruments  required  for  this  cleansing  process. 
This  being  accomplished,  the  patient  may  be  rendered  more  com- 
fortable by  the  application  of  soothing  remedies,  and  something  may  be 
done  in  the  way  of  keeping  within  bounds  the  subsequent  inflammatory 
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reaction.  The  pain  which  follows  such  injuries  is  best  relieved  by  occa- 
sional application  of  an  ointment  of  cocaine  in  vaseline,  2  or  3  grains 
to  the  drachm,  introduced  beneath  the  upper  eyelid,  and  for  some  hours 
or  days,  as  the  case  may  be,  absorbent  cotton  compressors  steeped  in  cold 
saturated  solution  of  boi'ic  acid  may  be  applied.  When,  however,  the 
cornea  has  been  injured  cold  applications  cannot  safely  be  long  con- 
tinued, as  they  lower  its  vitality  and  tend  to  induce  destructive  ulcera- 
tion. Whenever  the  cornea  shows  a  commencing  ulceration  warm 
applications  are  indicated.  If  moist  "warmth  is  chosen,  t  he  fluid 
should  be  some  mild  antiseptic,  such  as  a  solution  of  boric  acid,  10 
grains  to  the  ounce,  or  a  solution  of  bichloride  of  mercury,  1  : 10,000, 
or  carbolic  acid,  1  : 1000.  The  application  of  warm  fomentations  is 
likely  to  be  wholly  inefficient  unless  explicit  instructions  are  given  to 
the  patient  or  attendant.  The  quantity  of  liquid  used  for  this  purpose 
should  not  be  less  than  two  or  three  quarts,  and  the  temperature  should 
be  as  high  as  the  patient  can  bear  without  actual  discomfort.  Many 
devices  for  applying  moist  heat  to  the  eye  have  been  invented  ;  but  a 
soft  aseptic  sponge  about  the  size  of  the  closed  hand  or  a  mass  of  clean 
(not  absorbent)  cotton  wool  of  the  same  size  will  meet  all  ordinary 
requirements.  The  patient  may  sit  with  the  face  over  a  chair  on  which 
is  placed  a  crockery  bowl  large  enough  to  contain  readily  the  required 
quantity  of  liquid,  and,  sopping  the  sponge  in  this,  press  it  gently  to 
the  closed  lids  for  half  a  minute,  then  remoisten,  and  continue  the 
process  at  similar  intervals  for  fifteen  or  twenty  minutes.  The 
fomentations  may  be  applied  in  this  manner  three  or  four  times 
daily. 

Although  cocaine  may  be  used  at  first  for  the  relief  of  pain,  when 
inflammatory  reaction  has  set  in  atropine  is  the  better  remedy,  and 
may  be  used  in  solution,  2  to  4  grains  to  the  ounce,  or  as  an  ointment 
.in  vaseline,  of  the  same  strength.  Solutions  of  atropine  commonly  do 
not  keep  well,  but  if  made  with  sterilized  water,  to  the  ounce  of  which 
half  a  grain  of  salicylic  acid  has  been  added,  and  kept  in  a  well-stop- 
pered phial,  the  solution  will  remain  clear  for  a  long  time. 

This  class  of  injuries  may  destroy  vision  immediately  by  extensive 
and  irreparable  damage  to  the  cornea,  causing  cither  its  immediate  and 
total  destruction,  or  by  converting  it  into  a  hopelessly  opaque  substance. 
The  gravity  of  injuries  from  quicklime  or  strong  ammonia  is  often  not 
appreciated  by  inexperienced  observers,  who  are  consequently  liable  to 
serious  errors  of  prognosis.  When  an  eye  has  been  injured  by  either 
of  these  substances  to  the  extent  of  denuding  the  anterior  sclerotic  for 
the  greater  part  of  its  vascular  conjunctival  covering,  so  that  the  visible 
sclera  has  an  abnormally  white  appearance  within  a  few  hours'  or  a 
day  or  two  after  the  injury,  U0  matter  how  free  from  opacity  the  Cor- 
nell may  appear  under  these  circumstances,  the  prognosis  is  extremely 
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grave,  since  it  is  impossible  for  these  powerful  escharotics  to  have  de- 
stroyed the  ocular  conjunctiva  extensively  without  grave  injury  to  the 
cornea  ;  which  cannot  fail  to  result  in  total  loss  or  incurable  opacity 
of  this  membrane.  The  writer  has  seen  cases  of  total  leucoma  follow- 
ing lime-burns  in  which  the  cornea  appeared  fairly  clear  for  a  whole 
week  after  the  injury,  and  in  the  case  of  a  physician  who  had  both 
eves  injured  by  strong  liquor  ammonise,  the  left  eye  was  thought  by 
his  medical  attendant  to  be  in  a  satisfactory  condition  five  days  after 
the  injury,  when  in  reality  the  seemingly  pellucid  cornea  was  only 
represented  by  Descemet's  membrane,  the  entire  corneal  substance 
having  been  destroyed  and  exfoliated.  Another  unfavorable  feature 
about  injuries  from  corrosive  chemicals  or  molten  metals  is  that  op- 
posing surfaces  of  ocular  and  palpebral  conjunctiva  are  liable  to  be 
destroyed,  so  that  in  healing  two  raw  surfaces  come  together  and  form 
adhesions  between  the  eyelid  and  eyeball  (symblepharon)  which  it  may 
not  be  possible  to  prevent  by  any  of  the  innumerable  plans  hitherto 
suggested  for  this  purpose.  As  might  be  expected,  adhesions  from 
this  cause  mostly  affect  the  lower  lid,  the  cicatricial  band  of  union 
often  extending  far  over  to  the  surface  of  the  cornea  when  healing 
has  been  accomplished,  thus  giving  rise  to  an  unsightly  opacity,  and 
perhaps  to  impairment  of  vision  when  the  pupillary  area  has  been 
encroached  upon.  Besides  this,  there  may  be  a  constant  annoyance 
from  a  dragging  feeling  when  the  eye  is  moved.  Even  without  the 
conditions  necessary  for  the  formation  of  symblepharon,  a  burn  of  the 
ocular  conjunctiva  involving  a  corresponding  portion  of  the  corneal 
surface  may  readily  give  rise  to  a  growth  of  tissue  resembling  a 
pterygium,  which  not  only  causes  disfigurement  of  the  eye,  but 
may,  by  encroaching  on  the  pupillary  area,  seriously  impair  vision. 
These  traumatic  pterygia  are  always  more  difficult  to  deal  with  than 
the  ordinary  spontaneous  form  of  this  affection.  The  development  of 
a  traumatic  pterygium  may  sometimes  be  prevented  by  scraping  the 
raw  or  granular  surface  from  which  it  is  about  to  develop  and  graft- 
ing the  same  with  healthy  conjunctiva.  This  little  operation,  how- 
ever, is  by  no  means  certain  of  success. 

Foreign  Bodies  in  the  Conjunctiva. — Foreign  bodies  imbedded 
in  the  conjunctiva  do  not  always  necessitate  interference  on  the  part 
of  the  surgeon  ;  thus  we  often  see  small  particles  of  metal  or  grains  of 
powder  on  the  surface  of  the  sclerotic  which  have  been  there  for  years 
without  occasioning  the  slightest  inconvenience.  If,  however,  a  foreign 
body  in  any  part  of  the  conjunctiva  is  troublesome  or  likely  to  become 
so,  it  may  be  cut  out  or  otherwise  removed  without  hesitation.  Small 
particles  of  grit  or  cinder  often  lodge  on  the  inner  surface  of  the  upper 
lid,  generally  near  its  middle  and  about  two  or  three  millimetres  from 
the  free  border.    In  this  situation  only  eversion  of  the  upper  lid  will 
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reveal  the  offending  particle — a  manoeuvre  very  easily  acquired  by  any 
one  who  will  take  the  trouble  to  learn,  but  too  often  sadly  bungled 
by  inexperienced  hands.  The  upper  retrotarsal  fold  will  occasionally 
conceal  a  foreign  body  from  view,  even  when  the  eyelid  is  thoroughly 
everted,  so  that  an  examination  of  the  conjunctiva  exposed  in  this  way 
may  not  suffice  to  establish  the  diagnosis.  A  foreign  body  lodged  in  the 
conjunctival  cul-de-sac  will  sooner  or  later  set  up  a  traumatic  conjunc- 
tivitis, and  when  of  a  penetrating  kind,  such  as  small  spears  of  hay  or 
straw,  barley-beards,  bits  of  twig,  etc.,  the  cause  of  the  conjunctivitis 
will  often  be  overlooked,  especially  if  nothing  be  found  when  the  lids 
are  everted.  If  there  is  reason  to  suspect  a  foreign  body  thus  concealed 
from  view  beneath  the  upper  lid,  the  everted  lid  should  be  swabbed 
with  a  strong  solution  of  cocaine,  and  in  a  few  minutes  the  posterior 
edge  of  the  everted  tarsus  may  be  grasped  longitudinally  between  the 
blades  of  an  ordinary  pair  of  fixing  forceps,  and  a  second  eversion  per- 
formed by  rolling  the  lid  again  upon  itself,  thus  exposing  the  depth 
of  the  cul-de-sac.  This  may  bring  the  foreign  body  itself  into  view  or 
reveal  a  sprouting  granulation  which  overlies  the  body  imbedded  in 
the  subconjunctival  tissue.  A  single  mass  of  fleshy  granulations  in 
this  situation  with  a  chronic  monocular  conjunctivitis  is  almost  pathog- 
nomonic of  an  imbedded  foreign  body:  knowing  thus  its  situation, 
the  removal  is  easily  accomplished  with  a  tine  pair  of  forceps,  unless,  as 
occasionally  happens,  the  foreign  substance  happens  to  be  of  large  size. 
(See  Injuries  of  the  Orbit.)  The  writer  has  frequently  discovered  in 
this  way  concealed  foreign  bodies  which  have  been  overlooked  for 
months,  the  resultant  conjunctivitis  having  been  fruitlessly  treated 
with  all  sorts  of  washes  and  eye-waters  until  the  true  source  of  the 
difficulty  was  discovered  by  the  method  of  examination  just  described. 
The  foreign  substance  then  being  removed,  Nature,  unimpeded, 
speedily  completed  the  cure. 

Injuries  op  the  Eyeball. 
Contusions  of  the  Eye,  followed  by  ecchymosis  of  the  lids  and 
subconjunctiva,  may  present  an  alarming  appearance,  but  are  not  of 
much  importance  unless  there  be  evidence  of  injury  to  the  deeper  struc- 
tures of  the  eyeball,  such  as  rupture  of  the  cornea  or  sclerotic,  effusion 
of  blood  into  the  anterior  chamber  or  into  the  vitreous  humor,  disloca- 
tion of  the  lens,  or  perhaps  injury  of  the  choroid  or  retina.  Whenever 
the  contusion  is  followed  by  considerable  impairment  of  vision,  the 
prognosis  must  be  guarded,  and  will  depend  upon  the  extent  and 
severity  of  the  actual  lesions,  some  of  which  may  not  at  first  be  dis- 
coverable; but  in  the  simple  contusions  not  attended  with  impaired 
vision  there  is  little  to  fear,  and  the  treatment  will  consisl  in  the 
application  of  cooling  lotions  with  rest  of  the  eve  for  :i  few  days. 


INJURIES  OF  THE  EYEBALL. 


1183 


Injuries  of  the  cornea  are  met  with  in  infinite  variety.  Simple 
contusions  and  abrasions  may  require  soothing  applications,  and 
perhaps  a  compressive  bandage  until  the  surface  is  healed.  The 
common  practice  of  prescribing  astringent  lotions  is  to  be  avoided 
unless  there  is  conjunctivitis  with  mucous  or  muco-purulent  secre- 
tion, and  even  then  if  the  eye  is  painful  or  irritable  care  should  be 
taken  not  to  use  remedies  that  will  increase  the  irritation.  In  solu- 
tion of  boric  acid  we  have  a  remedy  at  once  cleansing  and  soothing, 
especially  adapted  to  this  class  of  cases :  it  may  sometimes  be  advan- 
tageously combined  with  sulphate  of  atropine  if  the  irritation  be  suf- 
ficient to  warrant  the  employment  of  the  latter  drug.  Very  slight 
injuries  of  the  cornea  may,  especially  in  elderly  people,  be  the  starting- 
point  of  a  destructive  suppurative  keratitis,  the  early  signs  of  which 
will  be  an  increasing  opacity  of  the  cornea  at  the  seat  of  injury,  pro- 
nounced inflammatory  reaction,  and  perhaps  a  purulent  deposit  in  the 
anterior  chamber  (hypopion).  Many  eyes  have  been  lost  in  this  way 
from  trivial  injuries. 

Contusions  of  the  eye  often  cause  more  or  less  interlocular  haem- 
orrhage, which  may  come  from  rupture  of  certain  blood-vessels  in  the 
iris  or  ciliary  processes,  choroid,  or  retina.  A  small  quantity  of  blood 
may  be  extravasated  on  the  iris  or  in  the  anterior  chamber,  or  the 
chamber  may  be  more  or  less  filled  with  blood.  When  this  clears 
away,  as  it  will  probably  do  in  a  few  hours  or  days,  the  iris  may  be 
found  torn  at  the  pupillary  margin,  or,  what  is  more  common,  it  may  be 
partially  detached  at  the  periphery  (irido-dialysis).  If  there  is  no  other 
lesion  present,  the  eye  will  probably  recover  perfect  or  nearly  perfect 
vision ;  sometimes,  however,  the  pupil  will  remain  more  or  less  dilated 
and  perhaps  irregular,  and  there  may  be  a  persistent  paralysis  of  accom- 
modation. Any  peripheral  detachment  will  persist  as  a  sort  of  arti- 
ficial (marginal)  pupil.  Occasionally  a  partial  or  complete  retrocession 
of  the  iris  will  be  found  to  have  occurred  (traumatic  iridraemia).  Ex- 
travasation into  the  vitreous,  if  at  all  abundant,  absorbs  slowly,  and 
may  cause  great  or  complete  loss  of  vision.  It  can  only  be  determined 
with  certainty  when  the  aqueous  humor  and  lens  are  transparent,  and 
then  appears  as  dark  floating  clouds  in  the  vitreous  chamber,  or  the 
whole  vitreous  may  be  so  darkened  that  the  ophthalmoscope  gives  none 
of  the  normal  red  reflex  from  the  fundus.  With  a  wide  pupil,  when 
the  anterior  refractive  media  are  clear,  blood  in  the  anterior  part  of  the 
vitreous  may  often  be  seen  by  focal  illumination,  appearing  as  a  blood- 
red  streak  or  mass  behind  the  lens. 

Rupture  of  the  Choroid  by  counter-shock  is  discovered  immediately 
by  the  ophthalmoscope  if  there  be  not  too  much  blood  in  front  of  it,  or 
ii  may  become  visible  only  when  an  intervening  blood-extravasati6n 
becomes  absorbed.    The  same  is  true  of  traumatic  detachmenf  of  the 
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retina.  The  lens  may  be  found  dislocated  or  opaque  either  immediately 
after  the  injury  or  when  blood-effusion  has  cleared  away.  The  progno- 
sis in  these  cases  of  intraocular  lesion  from  contusion  will  depend  upon 
the  extent  and  character  of  discoverable  lesions.  Instillations  of  atro- 
pine, cold  compresses  upon  the  lids,  and  rest  of  the  eyes  are  the  chief 
means  of  treatment.  It  is  seldom  good  practice  to  draw  off  effused 
blood  from  the  anterior  chamber  by  paracentesis.  The  internal  admin- 
istration of  drugs  is  of  doubtful  efficacy  in  promoting  absorption  of 
effused  blood  from  the  interior  of  the  eye.  A  word  here  as  to  the 
mode  of  applying  cold  compresses :  this  should  be  done  by  means  of 
thin  pads  of  sublimated  or  borated  absorbent  cotton  saturated  with 
cold  or  iced  water,  and  changed  often  enough  to  make  the  cold  appli- 
cations constant.  No  form  of  bandage  should  be  used  to  keep  them  in 
place ;  a  recumbent  or  semi-recumbent  posture  will  suffice  for  this.  The 
comfort  of  the  patient  is  the  best  guide  to  the  frequency  of  change  and 
persistence  in  their  use. 

Ruptures  of  the  Sclerotic,  when  extensive  and  associated  with 
total  abolition  of  vision,  are  best  treated  by  immediate  enucleation  or 
evisceration.  If  personal  appearance  is  a  matter  of  great  importance, 
the  artificial  vitreous  of  Mules  may  be  inserted  into  the  emptied  scle- 
rotic or  within  the  capsule  of  Tenon  after  removal  of  the  sclerotic. 
Otherwise,  simple  enucleation  is  to  be  performed.  In  ruptures  of 
limited  extent,  running  as  they  generally  do  through  the  ciliary 
region  parallel  to  the  corneal  limbus,  if  there  be  good  perception  of 
light  an  attempt  may  be  made  to  save  the  eyeball,  bearing  in  mind, 
however,  the  great  danger  of  sympathetic  ophthalmia.  These  rup- 
tures of  the  sclerotic  are  generally  above  the  upper  corneal  margin, 
because  the  force  of  the  blow  is  nearly  always  from  below  upward,  and 
the  globe  gives  way  at  an  opposite  point  where  the  tension  is  greatest — 
counter-shock.  Sometimes  the  lens  will  be  found  extruded  beneath  the 
unruptured  conjunctiva,  appearing  thus  as  a  smooth,  rounded,  semi- 
translucent  prominence  upon  the  sclerotic.  If  it  has  been  decided 
not  to  sacrifice  the  eyeball,  the  lens  may  be  removed  without  diffi- 
culty after  the  scleral  wound  has  healed. 

A  sharp  blow  upon  the  eye,  as  from  the  cork  of  a  soda-water  bottle, 
is  liable  to  cause  rupture  of  the  choroid  by  counter-shock  in  the  vicin- 
ity of  the  optic  nerve,  usually  in  a  curvilinear  form  between  the  optic 
nerve  and  macula  lutea.  More  or  less  blood  is  extravasated  at  the  seat 
of  injury,  the  yellowish  curvilinear  rupture  itself  only  coming  into 
view  later  when  this  blood  has  been  absorbed.  There  may  be  no 
other  lesion  discoverable.  Vision  is  apt  to  be  considerably  impaired, 
and  its  recovery  is  seldom  complete,  probably  because  the  retina  is 
also  damaged.  The  only  treatment  of  this  condition  likely  to  be  of 
service  is  complete  rest  of  the  eve. 
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Detachment  of  the  retina  is  not  an  uncommon  sequence  of  contu- 
sions or  blows  upon  the  eye.  This  disaster  has  been  known  to  follow 
apparently  trivial  injuries.  The  detachment  may  occur  immediately 
or  in  connection  with  reparative  processes  incident  to  other  intraocular 
lesions.  The  symptoms  of  traumatic  detachment  of  the  retina  do  not 
materially  differ  from  those  of  the  more  frequent  spontaneous  form. 
The  treatment  is  equally  unsatisfactory.  Similar  injuries  may  also 
occasion  intraocular  haemorrhage,  which,  as  already  mentioned,  mas- 
be  into  the  anterior  chamber  or  into  the  vitreous :  when  in  the  latter 
situation  it  mav  come  from  either  the  retinal  or  choroidal  vessels. 
Blood-extravasations  into  the  vitreous  absorb  slowly ;  when  abundant 
there  will  of  course  be  a  long  period  of  impaired  vision,  during  which 
the  prognosis  must  remain  doubtful,  as  there  are  no  means  of  estima- 
ting positively  the  nature  and  extent  of  the  intraocular  lesion  so  long 
as  the  fundus  cannot  be  explored  by  means  of  the  ophthalmoscope. 
There  is  little  to  be  done  for  haemorrhage  into  the  vitreous  :  possi- 
bly, however,  the  administration  of  iodide  of  potassium  internally  and 
wearing  a  compressive  bandage  at  night  may  accelerate  the  process  of 
absorption. 

Traumatic  cataract  always  ensues  when  the  lens  capsule  has  been 
ruptured,  so  that  the  aqueous  humor  finds  its  way  directly  into  the  lens 
substance.  It  is  probable,  too,  that  a  traumatic  cataract  may  sometimes 
be  produced  by  concussion  of  the  lens  without  lesion  of  the  capsule. 
Produced  in  this  way,  a  cataract  will  not  differ  materially  from  the 
spontaneous  form  in  relation  to  the  general  condition  of  the  eye,  unless 
the  lens  at  the  same  time  happens  to  be  dislocated.  When  the  lens 
capsule  has  been  ruptured,  either  with  or  without  a  penetrating  wound 
of  the  globe,  a  new  element  is  introduced,  inasmuch  as  the  imbibition 
of  aqueous  humor  causes  it  to  swell  and  act  as  a  foreign  body  within 
the  eye.  With  a  penetrating  wound  there  is  an  additional  element  of 
danger  in  the  fact  that  septic  material  may  have  been  introduced  with 
the  penetrating  substance  or  subsequently  find  its  way  in  through  the 
wound.  A  traumatic  cataract  rarely  fails  to  become  complete  within  a 
few  hours  or  days,  although  it  is  not  uncommon  for  a  small  foreign 
body  to  lodge  in  or  pass  through  the  lens  and  cause  only  a  localized 
opacity.  Sometimes  we  meet  with  traumatic  cataracts  undergoing 
spontaneous  resolution ;  that  is,  being  gradually  absorbed  without 
treatment  as  the  lens  substance  becomes  softened  by  soaking  in 
the  aqueous  humor.  So  favorable  a  course  of  events  is  somewhat 
exceptional ;  and  indeed  the  great  majority  of  traumatic  cataracts 
will  result  in  destruction  of  vision  if  not  properly  managed.  In  the 
case  of  septic  wounds,  and  especially  in  persons  of  deficient  reparative 
power,  a  suppurative  process  may  very  soon  set  in  and  run  a  rapidly 
destructive  course  ;  as  a  general  thing,  however,  symptoms  of  irritation 
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only  slowly  develop,  in  young  subjects  perhaps  not  until  the  lens  has 
become  so  softened  that  it  may  readily  be  more  or  less  completely 
removed  by  some  simple  operative  procedure.  A  greatly  swollen 
lens,  or  in  elderly  people  even  a  moderate  degree  of  swelling,  is  npt  to 
involve  a  glaucomatous  condition,  for  the  relief  of  which  an  operation 
becomes  imperative.  Other  things  being  equal,  the  younger  the  sub- 
ject the  more  likely  is  a  traumatic  cataract  to  run  a  favorable  course. 
In  complicated  cases,  however,  with  a  septic  condition  of  the  wound 
from  the  outset,  it  will  often  be  found  impossible  to  save  the  eye  from 
destructive  inflammation,  either  in  the  form  of  an  acute  panophthal- 
mitis or  an  inveterate  plastic  or  purulent  irido-cyclitis. 

Foreign  Bodies  on  the  cornea  are  often  so  small  as  to  require  the 
use  of  focal  illumination  and  a  magnifying-glass  for  their  detection,  or 
they  may  be  large  enough'  to  be  seen  by  the  naked  eye.  Small  particles 
of  cinder,  metal,  or  emery  are  most  common.  The  discomfort  they 
occasion  is  usually  located  by  the  patient  beneath  the  upper  eyelid.  A 
careful  scrutiny  of  the  cornea  will,  however,  prevent  any  mistake  as 
to  the  real  situation  of  the  offending  substance.  Immediate  temporary 
relief  is  obtained  by  instillation  of  a  2  per  cent,  solution  of  cocaine, 
and  before  its  effects  pass  off  there  is  no  difficulty  in  removing  such  a 
foreign  body  without  pain  or  further  injury  to  the  eye.  This  should 
be  done  under  good  illumination  by  means  of  a  strong  convex  lens  in 
the  hands  of  an  assistant,  who  holds  the  lens  in  such  a  position  as  to 
concentrate  the  light  of  a  lamp  upon  the  part  of  the  cornea  where  the 
foreign  body  rests.  In  my  own  practice,  thanks  to  the  beneficent 
action  of  cocaine,  I  generally  allow  the  patient  to  illuminate  his  own 
cornea  by  means  of  a  biconvex  lens  fqujr^mchesj^diameter_and  of  six 
inches  focal  distance.  StandTngT)ehmd  the  patient,  who  isseate3  in  an 
ordinary  chair  with  his  head  supported  by  the  operator's  body,  the  lids 
are  separated  with  the  middle  and  ring  fingers  of  the  left  hand,  whilst 
a  convex  lens  of  three  inches  focus  is  held  between  thumb  and  fore- 
finger in  such  a  way  as  to  get  au  enlarged  view  of  the  cornea,  which  is 
to  be  illuminated  by  an  assistant,  or  by  the  patient  himself  holding  the 
large  glass  at  such  a  distance  in  front  of  the  eye  as  to  secure  the  maxi- 
mum of  illumination  by  the  light  passing  through  it  from  the  lamp 
situated  in  front.  An  eye-spud  or  any  similar  instrument  will  suffice 
to  lift  away  particles  merely  resting  upon  the  corneal  surface,  but  when 
at  all  imbedded  a  small  lance-shaped  needle  with  point  curved  upon 
the  flat  should  be  used.  With  proper  illumination  and  the  use  of  the 
operator's  magnifying-glass  undue  scratching  or  laceration  of  the  clu- 
neal surface  can  be  entirely  avoided  whenever  it  is  necessary  to  use  the 
needle.  When  the  foreign  body  has  been  removed,  some  white  vaseline 
put  into  the  eye,  with  a  compressive  bandage  applied  for  a  few  hours, 
will  be  found  soothing,  and  a  speedy  restoration  of  the  denuded  sur- 
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lace  generally  ensues.  Atropine  and  other  soothing  measures  may  be 
required  if  the  eye  is  found  to  be  irritable  the  next  day.  If  after 
the  foreign  body  is  removed  a  small  annular  stain  remains,  it  may 
be  left  to  wear  away  rather  than  inflict  further  injury  by  attempting 
to  scrape  it  off.  Inexperienced  persons  sometimes  mistake  small  dark 
pigment  spots,  so  frequently  found  upon  the  normal  iris,  for  foreign 
bodies  on  the  cornea — an  error  which  is  easily  avoided  by  observing 
that  such  spots  lie  in  a  plane  considerably  deeper  than  the  corneal  sur- 
face. Foreign  bodies  imbedded  in  the  cornea,  if  large  enough,  may 
sometimes  be  grasped  with  a  fine  forceps  and  lifted  away,  otherwise 
the  use  of  a  cutting  needle  may  be  required  for  their  removal.  Occa- 
sionally a  foreign  body  will  be  found  projecting  through  into  the  ante- 
rior chamber,  so  that  the  attempt  to  remove  the  fragment  thus  situ- 
ated might  cause  it  to  fall  into  the  chamber  and  thus  become  lost  to 
view.  This  accident  can  be  avoided  as  follows :  The  eye  being  cocain- 
ized, place  the  patient  in  a  recumbent  posture,  separating  the  lids  with 
the  speculum  and  steadying  the  eyeball  with  fixing  forceps;  a  broad 
needle  may  now  be  made  to  transfix  the  cornea  immediately  behind 
the  foreign  body,  which  will  then  rest  upon  the  blade  of  the  needle, 
whence  it  may  be  easily  and  safely  removed  by  means  of  a  fine  cut- 
ting needle. 

Wounds  of  the  Cornea. — Clean-cut,  non-penetrating  wounds  of 
the  cornea  call  for  a  thorough  cleansing  of  the  conjunctival  sac  with  some 
mild  antiseptic  wash,  after  which  a  compress  bandage  may  be  applied 
in  the  usual  way.  Such  wounds  heal  promptly  in  nearly  every  in- 
stance. Penetrating  wounds  of  the  same  kind  require  a  similar  treat- 
ment, unless  there  be  prolapse  of  the  iris.  The  latter  complication  may 
occur  in  quite  small  wounds,  situated  near  the  corneal  margin.  Pro- 
lapse of  iris,  whenever  present,  requires  special  attention  :  its  importance 
is  apparently  seldom  recognized  by  persons  not  thoroughly  familiar 
with  ophthalmic  surgery.  Sometimes  a  quite  recent  prolapse  may  be 
replaced  by  friction  suitably  employed  through  the  eyelids,  or,  failing 
in  this,  it  may  occasionally  be  pressed  back  into  the  anterior  chamber 
with  a  fine  spatula  or  curette.  When  once  restored  it  may  be  retained 
in  place  by  a  frequent  instillation  of  a  solution  of  eserine,  2  grains  to 
the  ounce,  and  the  application  of  a  compress  bandage  :  should,  however, 
the  attempt  to  replace  and  retain  the  prolapse  not  succeed  (and  it  never 
can  succeed  when  the  prolapse  of  the  iris  has  become  glued  to  the 
edges  of  the  wound  by  the  effusion  of  plastic  lymph),  the  prolapse 
should  be  seized  with  a  pair  of  iridectomy  forceps  and  gently  drawn 
out  from  the  wound  as  far  as  may  be  without  tearing  it,  and  cut  off 
with  a  small  pair  of  bent  scissors  the  blades  of  which  are  pressed  close 
down  to  the  cornea  and  held  parallel  with  the  wound.  This  will  con- 
vert the  prolapse  into  an  iridectomy.    Sometimes  a  prolapse  will  be 
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found  covered  with  lymph,  which  may  either  first  be  picked  off  with 
the  forceps,  or  the  lymph  and  iris  together  may  be  grasped  and  cut 
away  as  described.  An  expert  operator  may,  if  necessary,  in  some 
cases  introduce  the  blade  of  the  forceps  w  ithin  the  wound,  and  so  gel 
a  better  hold  of  the  portion  of  iris  to  be  excised.  Any  attempt  of  this 
kind  demands  the  greatest  caution,  as  there  is  danger  of  wounding  the 
crystalline  lens,  which,  with  an  empty  anterior  chamber,  of  course  lies 
in  contact  with  the  posterior  surface  of  the  cornea.  The  after-treat- 
ment will  be  that  of  an  ordinary  iridectomy.  The_earlier  an  operation 
jorthejrejieXjjf  a  prolapse  of  iris  is  performed  the  more  likely  it  is  to- 
be  successful.  At  the  end  of  a  week  or  ten  days  after  an  irJul^oTTlns 
kind  the  operation  as  described  above  will  hardly  be  practicable,  but 
if  a  large  prolapse  has  been  left  to  itself*  and  threatens  later  on  to 
develop  into  a  staphyloma,  an  iridectomy  may  be  performed  on  one 
side  of  the  seat  of  injury.  Should  the  surgeon  succeed  in  reducing 
the  prolapse  of  the  pupillary  border  of  the  iris  through  a  small  wound 
situated  near  the  centre  of  the  cornea,  atropine  might  be  used  to  keep 
the  dilated  pupil  away  from  the  wound.  A  similar  wound  near  the 
margin  of  the  cornea  would  of  course  be  an  indication  for  the  use  of 
eserine.  Atropine,  like  all  other  valuable  remedies,  is  apt  to  be  used 
unnecessarily :  some  practitioners  resort  to  it  for  every  trivial  injury 
of  the  eye,  whereas  it  should  only  be  used  after  injury  when  there  is 
some  special  indication  for  keeping  the  pupil  dilated,  as  in  traumatic 
cataract  or  when  there  is  sufficient  irritation  or  inflammation  to  demand 
the  use  of  a  soothing  remedy  of  this  class.  It  must  not  be  forgotten 
that  a  single  drop  of  a  1  per  cent,  solution  of  atropine  will  cause  an 
annoying  dimness  of  vision  for  a  week  or  ten  days,  and  will  often 
greatly  alarm  a  timid  patient.  In  elderly  people,  too,  atropine  will 
sometimes  bring  on  a  troublesome  conjunctivitis  with  "atropine 
eczema"  of  the  lids,  and  when  there  happens  to  be  a  tendency  to 
glaucoma  an  attack  of  this  formidable  disease  may  be  precipitated  by 
the  injudicious  use  of  atropine.  If  there  is  injury  of  the  crystalline 
lens  (traumatic  cataract)  this  affords  an  additional  reason  for  dealing 
promptly  and  efficiently  with  prolapse  of  the  iris. 

Wounds  through,  the  Sclero-corneal  Junction,  with  prolapse  of 
the  iris  and  perhaps  a  part  of  the  ciliary  body,  with  or  without  escape 
of  vitreous,  should  be  treated  in  the  same  way.  There  ought  to  be  no 
hesitation  about  cutting  away  all  the  prolapsed  structures ;  sometimes 
a  considerable  mass  of  iris  and  ciliary  body  may  thus  require  removal, 
in  which  case  there  will  also  be  more  or  less  of  vitreous.  Under  these 
circumstances  the  strictest  antiseptic  precautions  are  essential.  The 
wound  if  gaping  may  be  united,  after  it  has  been  properly  prepared, 
with  one  or  more  fine  silk  sutures.  In  the  scleral  portion  these  need 
not  go  through  the  sclerotic,  because  with  a  very  sharp  curved  needle 
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a  sufficient  hold  may  be  secured  in  the  subconjunctival  tissue,  and  in 
the  corneal  portion  too  it  is  not  necessary  to  go  through  its  whole 
thickness.  It  is  best  to  have  two  needles  upon  each  thread,  so  that 
they  may  both  be  passed  from  within  outward.  Needles  used  for 
this  purpose  cannot  be  too  sharp.  Even  very  large  wounds  in  this 
situation  often  do  surprisingly  well  when  carefully  managed. 

Wounds  situated  farther  back,  passing  through  the  conjunctiva  and 
sclerotic  only,  should  be  thoroughly  cleansed  and  treated  in  a  similar 
manner,  but  it  will  not  always  be  necessary  to  unite  the  sclera  with 
stitches  when  the  scleral  wound  is  small,  though  the  conjunctiva  should 
always  be  brought  together  over  the  wound  in  the  sclera.  Large  scleral 
wounds  are  best  united  as  directed  in  the  foregoing  paragraph.  Thor- 
ough antisepsis  throughout  the  healing  process  is  de  rigueur,  especially 
as  a  compress  bandage  must  be  worn  until  the  wound  is  united.  It  is 
quite  generally  conceded,  though  recently  denied  by  some  ophthalmic 
surgeons,  that  wounds  involving  the  ciliary  region  to  any  considerable 
extent  are  especially  liable  to  be  followed  by  sympathetic  ophthalmia ; 
and  this  part  of  the  eye  has  received  the  ominous  name  of  "dangerous 
zone."  Antiseptic  surgery  has,  however,  certainly  done  much  to  dimin- 
ish the  supposed  danger  of  wounds  in  this  region,  and  as  a  consequence 
the  early  enucleation  practised  in  many  of  these  cases  need,  I  think, 
seldom  be  resorted  to.  In  childhood,  particularly,  enucleation  of  the 
injured  eyeball  is  commonly  practised  whenever  the  danger  of  sym- 
pathetic ophthalmia  seems  to  threaten.  But  it  is  in  childhood,  of  all 
periods,  that  a  resort  to  enucleation  must  be  looked  upon  as  a  calamity 
which  should,  if  possible,  be  avoided.  Although  freely  admitting  that 
the  occurrence  of  sympathetic  ophthalmia  would  be  a  still  great  mis- 
fortune, the  writer  has  reason  to  believe  that  even  a  lost  and  shrinking 
eye  may  often  be  retained  without  incurring  additional  risk.  After  an 
injury  there  is  always  an  interval  of  two  or  three  weeks  before  the  other 
eye  is  liable  to  become  affected  through  so-called  sympathy.  This 
interval  is  probably  prolonged  where  antiseptic  treatment  is  strictly 
followed,  so  that  there  is  ample  time  for  the  repair  of  the  original 
wound ;  this  should  be  accomplished  in  the  manner  already  outlined. 
At  the  end  of  about  two  weeks  the  wound  may  have  healed  without 
the  occurrence  of  any  unfavorable  symptom,  recovery  being  perfect  as 
far  as  freedom  from  danger  to  the  other  eye  is  concerned,  in  which  case 
the  object  of  treatment  has  been  attained ;  if,  however,  vision  be  de- 
stroyed  or  nearly  so,  and  the  eye  not  only  shows  signs  of  shrinking, 
but  the  scat  of  injury  becomes  retracted,  the  eye  irritable  and  perhaps 
tender  to  the  touch,  the  iris  discolored  and  retracted  at  its  periphery — 
or,  m  other  words,  as  soon  as  a  characteristic  irido-cyclitis  has  developed 
—one  of  two  courses  is  open  :  either  the  eyeball  may  be  removed,  or, 
instead  of  this,  the  optic  nerve  may  be  resected.    Of  late  years  the 
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writer  has  repeatedly  chosen  the  latter  operation  in  preference  to 
performing  enucleation  where  sympathetic  ophthalmia  was  obviously 
threatened. 

^J£c^*'YU  ' 'ie  °Pera^on  °f  resection  is  performed  as  follows:  The  eye  and 
T~ t\t  Jm£  a^  surrounding  parts  having  been  made  thoroughly  aseptic,  and  also 
the  hands  of  the  operator  and  assistants  as  well  as  all  instruments  used, 
the  pat  ient  is  to  be  etherized  ;  then  either  the  internal  or  external  rectus 
muscle  is  freely  separated  from  its  attachment  to  the  globe,  and  a  pair 
of  curved  excision  scissors  is  passed  deeply  into  the  wound  well  behind 
the  eyeball,  which  is  rotated  strongly  in  the  opposite  direction,  and  the 
optic  nerve  divided  about  half  an  inch  behind  the  eyeball.  The  globe 
may  now  be  readily  turned  with  a  fine  double  hook  or  even  with  ordi- 
nary fixing  forceps  far  enough  to  expose  the  optic  nerve,  which  may 
now  be  cut  off  close  to  the  eye  and  the  severed  piece  removed.  The 
parts  behind  the  eyeball  are  then  to  be  washed  for  several  minutes,  by 
means  of  a  suitable  canula  syringe,  with  a  solution  of  corrosive  subli- 
mate, 1  to  2000.  When  all  bleeding  has  ceased  the  detached  muscle  is 
picked  up  with  the  double  hook  and  its  tendon  reunited  with  three  fine 
black  silk  sutures — one  at  the  centre  of  the  cut  extremity  of  tendon, 
the  other  two  about  four  millimetres  on  either  side  of  this.  Before  the 
stitches  are  fastened  a  very  fine  piece  of  sterilized  rubber  tubing  should 
be  passed  in  far  enough  to  reach  behind  the  eye  and  allowed  to  project 
a  short  distance  below  the  lower  suture.  A  small  quantity  of  corrosive 
sublimate  may  be  injected  behind  the  eye  daily  through  this  tube  for 
a  few  days  after  the  operation.  For  the  first  six  hours  a  moist  anti- 
septic dressing  is  to  be  pretty  firmly  applied  with  a  compressive  band- 
age ;  afterward  cold  antiseptic  compresses,  changed  as  often  as  may  be 
necessary,  will  constitute  the  treatment  until  the  wound  is  healed.  On 
the  fifth  or  sixth  day  the  stitches  may  be  removed  from  the  tendon. 
The  reaction  following  this  operation  has,  in  the  writer's  experience, 
generally  been  very  slight.  Those  who  believe  in  any  other  than  the 
bacterial  origin  of  sympathetic  ophthalmia  will  of  course  deny  that  this 
plan  of  treatment  gives  as  efficient  protection  against  sympathetic  mis- 
chief as  enucleation.  So  far  as  a  somewhat  limited  experience  goes,  the 
writer  is  strongly  in  favor  of  this  method  of  treating  threatening  eases 
before  the  actual  outbreak  of  sympathetic  ophthalmia.  Among  some 
seven  or  eight  cases  treated  substantially  in  this  way  there  were  no  fail- 
ures, and  in  every  instance  there  is  nothing  further  to  record  than  the 
most  gratifying  results.  As  a  preventive  measure  there  seems  do  rea- 
son to  believe  that  it  is  less  efficacious  than  enucleation.  On  the  patienl 
it  bestows  the  inestimable  boon  of  retaining  an  eye  which  may  ulti- 
mately look  almost  as  well  as  its  associate,  and  even  when  shrunken 
and  disfigured  permits  of  an  artificial  eye  being  worn  which  is  much 
more  natural  in  appearance  and  movements  than  when  enucleation  has 
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been  performed.  In  childhood  the  advantage  of  this  operation  is 
infinitely  gre  ater,  for  by  it  the  natural  development  of  the  orbit  and 
conjunctival  sac  is  secured  and  the  unfortunate  one  thus  protected  from 
a  hopeless,  permanent,  and  irremediable  mutilation.  The  scope  of  this 
article  will  not  permit  fuller  discussion  of  this  interesting  subject,  as 
we  have  here  to  deal  with  the  management  of  recent  injuries  and  not 
with  their  more  remote  effects,  such  as  an  actual  outbreak  of  sympa- 
thetic ophthalmia.  But  if  what  has  been  said  should  contribute  to  the 
prevention  of  wholesale  and  unnecessary  mutilations  still  in  vogue,  the 
purpose  of  these  remarks  will  have  been  accomplished. 

Laceration  of  the  Eyeball. — When  the  eyeball  has  been  so  crushed 
and  mangled  that  vision  is  immediately  and  entirely  destroyed,  a  simple 
evisceration  of  the  globe  may  be  performed  at  once,  or  if  the  proper 
appliances  are  at  hand  the  eviscerated  sclerotic  may  be  filled  with  one  of 
Mules'  glass  globes.  This  ingenious  and  useful  procedure,  owing  to  cer- 
tain imperfections  in  the  details  of  the  operation,  appears  to  have  fallen 
somewhat  into  disuse,  but  if  performed  in  the  manner  described  by  Dr. 
John  Morgan  of  Springfield,  Mass.,1  it  will  probably  succeed  much 
more  uniformly  thau  heretofore.  Morgan  reports  six  cases,  all  success- 
ful, in  which  he  has  performed  Mules'  operation.  Instead  of  leaving  a 
nearly  circular  opening,  such  as  will  be  the  case  when  the  cornea  only 
is  excised,  he  says  :  "  The  opening  was  enlarged  horizontally  by  remov- 
ing two  triangular  pieces  of  the  conjunctiva  and  sclerotic,  thus  changing 
a  nearly  circular  opening  to  one  represented  by  the  following  diagram 
in  all  but  the  first  case.  In  the  second  case  the  pieces 
cut  out  were  about  two  lines  wide  at  the  base  and  five 
in  length  ;  in  the  remaining  cases  two  lines  wide  at 
the  base  and  five  long.  The  hemorrhage  continued 
about  one  hour  and  a  half,  and  the  artificial  vitreous  humor  was  not 
introduced  until  it  had  completely  ceased.  A  solution  of  corrosive 
sublimate  (1  :  5000)  was  used  as  an  antiseptic  in  the  first  case ;  a  hot 
saturated  solution  of  boric  acid  in  the  second,  third,  and  fourth  ;  and 
hdt  water  in  the  fifth  and  sixth  cases.  Some  experienced  no  pain  and 
ate  and  slept  regularly,  while  others  had  so  little  pain  or  discomfort  as 
not  to  interfere  materially  with  eating  or  sleeping.  The  wound  was 
closed  in  all  but  the  first  case  with  six  sutures  of  fine  silk — one  through 
the  conjunctiva  on  either  side  and  four  through  the  conjunctiva  and 
sclerotic  in  the  centre  :  constitutional  disturbance  too  slight  to  report." 
The  writer  operated  in  a  similar  manner  five  years  ago  on  an  eye  torn 
across  by  a  blow  from  a  stick;  the  result  was  perfectly  satisfactory, 
and  the  boy,  now  a  young  man,  is  wearing  an  artificial  eye  so  normal 
in  appearance  and  movement  as  to  challenge  detection  except  by  the 
closest  observation. 

1  Archives  of  Ophthalmology,  vol.  xx.,  No.  I,  p.  32. 
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Penetrating  Wounds  of  the  eye  involving  the  crystalline  lens  give 
rise  to  traumatic  cataract.  The  lens  rarely  fails  to  become  completely 
opaque  in  a  short  time  when  its  capsule  has  been  ruptured,  although 
in  case  of  penetration  by  a  very  small  foreign  body  a  localized  opacitv 
may  be  all  that  occurs.  Traumatic  cataract  presents  two  dangers.  The 
first  and  most  constant  of  these  is  due  to  the  swelling  of  the  lens  and 
consequent  pressure  upon  adjacent  parts,  thus  setting  up  irritation 
which  is  liable  to  cause  both  increased  tension  and  inflammation. 
The  same  may  happen  in  non-penetrating  as  well  as  in  penetrating 
M  ounds.  In  the  latter  we  have  also  the  second  element  of  danger — 
namely,  septic  inflammation — either  from  the  septic  character  of  the 
penetrating  object  or  from  subsequent  contamination  of  the  wound  by 
unhealthy  secretions  or  unsanitary  surroundings. 

Treatment. — When  there  is  prolapse  of  the  iris  this  should  be 
dealt  with  in  the  manner  already  stated.  Strict  antisepsis,  cold  com- 
presses, and  atropine  instillation  will  generally  suffice  to  keep  inflamma- 
tory reaction  in  abeyance.  The  atropine  (1  per  cent,  solution  instilled 
several  times  daily)  is  imperative  in  order  to  keep  the  pupil  dilated 
as  much  as  possible,  and  so  relieve  the  iris  from  the  pressure  of  the 
swollen  lens.  If  in  spite  of  these  precautions  the  eye  become  glau- 
comatous, in  which  case  there  will  be  increased  pain  and  notable 
increase  of  tension,  iridectomy  must  be  performed,  and  if  the  lens 
be  sufficiently  softened,  as  much  of  it  as  will  readily  come  away  may 
be  encouraged  to  escape  through  the  wound.  For  this  purpose  gentle 
manipulation  of  the  cornea  with  a  smooth  curette  or  spatula  is  allow- 
able, and  the  point  of  the  curette  may  be  introduced  a  short  distance 
into  the  anterior  chamber  if  necessary,  at  the  same  time  making  gentle 
pressure  on  the  posterior  lip  of  the  wound.  After  such  an  operation 
cold  antiseptic  compresses  and  atropine  are  to  be  vigorously  employed 
until  reaction  subsides.  If  during  the  treatment  of  traumatic  cataract 
any  purulent  exudation  should  make  its  appearance,  either  in  the  cor- 
nea or  anterior  chamber,  cold  applications  are  no  longer  admissible ; 
they  must  be  exchanged  for  hot  fomentations,  with  solution  of  bichlo- 
ride of  mercury  (1  :  5000  or  1  : 10,000)  applied  for  fifteen  or  twenty 
minutes  at  least  four  times  daily.  In  neglected  cases,  with  exten- 
sive adhesions  between  the  iris  and  swollen  lens,  an  iridectomy  with 
partial  removal  of  the  lens  may  prevent  total  loss  of  the  eye,  but, 
unfortunately,  these  cases  often  fail  to  obtain  proper  treatment  until 
too  late  for  successful  interference.  In  many  others  a  hopelessly 
septic  condition  of  the  wound  and  interior  of  the  eye  may  from  the 
outset  render  recovery  impossible.  The  surgeon's  task  will  then  be 
to  relieve  pain  and  advise  suitable  measures  for  the  prevention  of 
sympathetic  ophthalmia. 

Foreign  Bodies  within  the  eye  present  a  form  of  injury  which  is 
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always  dangerous  to  the  integrity  of  vision  and  often  extremely  diffi- 
cult to  deal  with.  The  first  question  to  be  decided  is  whether  the 
penetrating  substance  has  really  lodged  within  the  eye.  This  may 
sometimes  be  decided  by  simple  inspection  or  with  the  aid  of  focal 
illumination  or  the  ophthalmoscopic  mirror.  The  latter  is  most  useful 
as  a  means  of  examination  when  the  foreign  body  has  passed  into  the 
vitreous  chamber;  the  former  when  the  foreign  substance  is  anterior  to 
this,  as  in  the  anterior  chamber,  iris,  or  lens.  It  is  said  that  a  drop  of 
water  pushed  by  the  lower  lid  overthe  tower  edge  of  the  cornea  will 
sometimes  bringjnto  view  a  foreign  body  lying  concealed  in  the  lower 
p^rTp^ery^of'the  anterior  chamber.  When  the  foreign  body  cannot 
actuliliy~^e~seen  by  any  of  these  methods  of  examination,  the  history 
of  the  injury  is  to  be  taken  carefully  into  account:  the  size,  shape,  and 
position  of  the  external  injury,  as  well  as  the  condition  of  vision  and 
the  state  of  the  internal  structures  of  the  eye,  are  to  be  studied  minutely. 
By  far  the  largest  number  of  these  injuries  are  met  with  among  metal- 
workers and  stone-breakers.  Small  particles  striking  the  eye  with 
great  velocity  often  make  almost  imperceptible  wounds  in  the  sclera 
or  cornea.  Haemorrhage  into  the  vitreous  with  a  very  small  scleral 
wound  or  scar  almost  certainly  indicates  a  foreign  body  within  the  eye. 
So  too  will  a  small,  fresh  wound  or  scar  in  the  cornea,  with  a  corre- 
sponding aperture  in  the  iris  with  or  without  a  traumatic  cataract, 
partial  or  complete,  unless  the  injury  can  be  proved  to  have  been 
produced  by  some  long,  thin,  pointed  object,  such  as  a  pin  or  needle, 
which  may  have  been  withdrawn  at  the  time  of  injury.  When  a 
small  fragment  of  steel  from  a  workman's  tool  penetrates  the  cornea  or 
sclerotic,  the  chances  are  strongly  in  favor  of  its  having  remained  in  the 
eye,  as  there  is  only  one  way  in  which  it  could  have  escaped ;  that 
is,  by  passing  through  the  eyeball  into  the  orbit.  This  may  happen 
with  larger  fragments  quite  readily,  in  which  case  the  eye  is  apt  to  be 
badly  torn  and  filled  with  effused  blood,  vision  being  totally  destroyed ; 
but  small  fragments  will  only  pass  through  and  through  the  eyeball 
when  projected  with  unusual  velocity,  as  when  the  blow  is  struck  with 
a  two-handed  sledge  and  the  injured  eye  is  quite  near  the  projecting 
force.  Small  fragments  detached  by  a  one-handed  blow  are  likely  to 
penetrate  the  eye  and  remain  in  its  interior.  Small  pellets  of  lead, 
such  as  ordinary  bird-shot,  generally  pass  through  the  eye  if  the  wound 
is  inflicted  at  a  distance  well  within  the  range  of  the  gun  ;  but  when 
the  distance  is  so  great  that  the  shot  is  nearly  spent,  the  projectile 
will  probably  be  lodged  within  the  eye.  It  will  be  observed  that 
although  t  he  attending  circumstances  of  the  injury  may  lend  a  strong 
probability  as  to  the  position  of  a  penetrating  but  concealed  foreign 
body,  certainty  may  be  unattainable.  Probing  the  track  of  the  wound 
will  very  rarely  reveal  the  position  of  the  foreign  body,  and  should 
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never  be  attempted  unless  (he  missile  lias  evidently  been  of  considerable 
size,  in  which  case  the  eye  is  probably  already  so  much  damaged  that 
a  carefully  conducted  search  will  do  no  further  harm.    The  point  of 
an  electro-magnet  introduced  a  short  distance  within  the  wound  will 
sometimes  find  the  concealed  foreign  body  if  it  consists  of  iron  or 
steel,  but  it  is  only  when  the  exact  position  of  the  fragment  of  iron 
can  be  otherwise  determined  that  the  electro-magnet  may  be  fully 
relied  upon  as  the  means  of  extracting  it :  then  an  incision  may  be 
made  through  the  sclerotic  in  a  suitable  position  and  the  tip  of  the 
magnet  introduced  to  a  point  so  near  the  fragment  that  it  will  be 
attracted.    The  electro-magnet  has  achieved  some  remarkable  suc- 
cesses in  removing  bits  of  steel  from  the  vitreous,  and  when  there  is 
a  reasonable  certainty  that  the  vitreous  chamber  contains  a  fragment 
of  this  kind,  though  invisible,  an  attempt  may  be  made  to  extract  it 
with  this  instrument,  as  it  offers  the  best  chance  of  saving  the  eye  from 
destructive  inflammation.    If  a  fresh  wound  requires  to  be  made  for 
the  introduction  of  the  magnet,  the  point  to  be  preferred  is  behind  the 
ciliary  region,  midway  between  the  external  and  inferior  recti  muscles. 
It  should  be  6  to  8  millimetres  in  length  and  have  a  meridional  direc- 
tion.   The  patient,  if  timorous,  should  be  etherized.    The  most  scru- 
pulous antisej>sis  is  necessary.    The  larger  magnet-points  in  use  have 
the  greatest  attractive  power,  and  are  therefore  to  be  preferred.  One 
of  these,  perfectly  sterilized,  may  be  gently  introduced  through  the 
wound  in  the  supposed  direction  of  the  foreign  body ;  then,  the  circuit 
being  closed,  the  point  is  slowly  withdrawn,  turning  its  flattened  sur- 
face edgewise  between  the  lips  of  the  wound.    If  unsuccessful,  it  may 
be  reintroduced  one  or  more  times  in  different  directions,  always  taking 
care  to  avoid  lateral  movements  of  the  point  whilst  in  the  vitreous. 
Groping  thus  in  the  dark,  there  is  no  certainty  of  finding  the  fragment, 
or  when  reached  of  disentangling  it  even  when  touched  by  the  magnet. 
If  the  attempt  fails,  the  eye  may  be  enucleated  or  eviscerated  imme- 
diately, or  the  wound  may  be  closed  and  an  attempt  made  to  keep 
inflammatory  action  in  check  with  a  view  to  subsequent  enucleation 
of  the  eye  or  resection  of  the  optic  nerve.    Immediate  enucleation  or 
evisceration  of  the  globe  is  justifiable  when  the  eye  has  been  greatly 
and  irreparably  damaged,  apart  from  any  further  injury  inflicted  by 
an  unsuccessful  attempt  to  remove  the  foreign  body ;  but  when  the 
foreign  body  is  obviously  a  small  one  or  at  all  likely  to  have  bed) 
driven  through  into  the  orbital  space,  an  expectant  course  may  be 
pursued.     If  the  operation  proves  successful,  the  eye  should  be 
dressed   antiseptically  and  kept  perfectly  quiet  for  several  days. 
Further  treatment  will  depend  upon  the  amount  and  character  of 
the  inflammatory  reaction.    If  a  persistent  irido-cyclitis  should  en- 
sue, it  may  become  necessary  to  remove  the  eyeball  or  perforin  some 
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alternative  operation  in  order  to  prevent  a  threatened  sympathetic 
ophthalmia.  No  hard-and-fast  rule  can  be  formulated  for  the  man- 
agement of  this  class  of  cases,  and  after  carefully  weighing  all  the 
cfrcuinstances  of  any  given  case  the  surgeon  will  have  to  be  guided 
largely  by  his  own  judgment.  In  a  few  instances  small  foreign  bodies 
of  a  non-magnetizable  nature  have  been  extracted  by  incising  the 
sclerotic  in  their  vicinity  and  removing  the  fragment  with  a  blnnt 
hook  or  curette.  A  small  foreign  body  in  the  anterior  chamber  when 
adhering  to  the  iris  may  be  removed  by  an  incision  at  the  corneal 
margin,  such  as  is  commonly  made  for  iridectomy  ;  then  the  body  itself 
may  be  grasped  with  a  serrated  iridectomy  forceps  or  a  portion  of  the 
iris  including  it  may  be  withdrawn  and  excised.  If  the  particle  is  of 
iron  and  very  small,  it  might  conveniently  be  withdrawn  by  the  mag- 
net without  excising  the  iris.  Stone-  and  metal-workers  are  very  lia- 
ble to  injuries  of  the  eye,  which  often  deceive  the  inexperienced — first 
on  account  of  the  smallness  of  the  external  injury,  and  second  because 
the  patient  is  apt  to  be  positive  in  his  belief  that  nothing  can  be  in  the 
eye,  because,  he  says,  "  if  anything  were  in  the  eye  I  would  feel  it." 
A  pardonable  error  indeed,  but  one  which  will  not  mislead  if  with  the 
history  of  a  slight  injury  there  is  found  a  small  penetrating  wound, 
dimness  of  vision,  dark  floating  objects  before  the  eye,  and  dark  masses 
in  the  vitreous,  which  are  readily  seen  with  the  ophthalmoscope  (mirror 
illumination)  when  the  pupil  is  dilated  with  atropine.  In  the  presence 
of  these  signs  a  foreign  body  within  the  eye  is  almost  a  certainty.  When 
a  foreign  body  has  penetrated  the  eye  and  probably  rests  in  the  interior, 
but  cannot  be  discovered,  the  eye,  as  a  rule,  is  practically  lost.  The 
position  of  the  external  wound  is  then  absolutely  no  guide  as  to  the 
precise  location  of  the  foreign  substance,  since  the  latter  may  have  re- 
bounded from  the  opposite  wall  of  the  eye  and  found  its  resting-place 
in  any  part  of  the  interior,  or  it  may  have  passed  quite  through  the 
globe  and  lodged  anywhere  in  the  orbital  tissues.  In  doubtful  cases, 
without  positive  indications  for  interference,  the  surgeon  will  often  do 
well  to  follow  the  expectant  plan  of  treatment,  watching  the  course  of 
events  and  meeting  symptoms  as  they  arise.  The  use  of  cold  com- 
presses, atropine,  and  perfect  rest  of  the  eye  will  in  some  instances 
enable  it  to  endure  the  intruder.  If  not,  the  proper  time  for  active 
interference  will  come  when  the  other  eye  seems  to  be  seriously  threat- 
ened. In  any  doubtful  case  the  patient  must  be  made  to  understand 
the  constant  peril  he  is  in  ;  that  the  most  vigilant  watchfulness  is  abso- 
lutely necessary  so  long  as  the  injured  eye  shows  the  least  irritation  ; 
and  that  a  persistent  deep-seated  inflammation  may  at  any  time  call 
for  the  removal  of  the  injured  eye.  With  an  intelligent  patient  under 
constant  observation  a  more  conservative  course  may  be  pursued  than 
where  the  conditions  arc  the  reverse  of  these. 
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Very  small  wounds  of  the  lens,  even  when  there  is  a  foreign  body 
4  imbedded  in  its  substance,  call  for  measures  to  check  or  to  soothe  irri- 
l  tation.  The  most  efficient  of  those  are  rest  in  a  dim  light,  with  cold 
compresses  constantly  applied  and  changed  as  often  as  they  become 
warm ;  atropine  instillation  or  some  equivalent  form  of  mydriatic  is 
indispensable.  With  this  treatment  the  eye  will,  as  a  rule,  become 
quiet,  so  that  the  cataract  may  be  dealt  with  at  leisure  or  left  without 
further  treatment.  If,  however,  the  lens  becomes  swollen,  with  symp- 
toms of  irritation,  such  as  pericorneal  injection,  pain,  and  perhaps 
increased  tension,  it  may  be  necessary  to  remove  it  within  a  week  or 
two  from  the  receipt  of  injury.  In  discussing  prolapse  of  iris  it  has 
already  been  stated  that  a  prolapse  in  the  presence  of  a  traumatic  cata- 
ract should  always  be  converted  into  an  iridectomy  with  as  llttkTdela'y 
as  possible!  Supposing  the  lens  to  be  so  Mounded  that  it  becomes  gen- 
erally opaque  within  a  few  hours,  the  first  thing  to  be  done  is  to  ren- 
der the  wound,  as  far  as  possible,  aseptic.  To  this  end  the  parts  about 
the  eye  are  to  be  thoroughly  washed  with  soap  and  water  and  then 
with  bichloride  solution,  1  :  2000,  the  eye  itself  with  a  weaker  solu- 
tion of  the  same,  say  1  :  5000,  or  a  saturated  solution  of  boric  acid  : 
with  this  the  wound  should  be  thoroughly  syringed ;  some  of  the  liquid, 
used  tepid,  may  be  cautiously  introduced  into  the  anterior  chamber  if 
the  wound  is  still  open.  For  this  purpose  a  small  instrument,  such  as 
Myers's  lachrymal  syringe,  is  convenient.  No  time  should  be  lost  in 
getting  the  pupil  dilated  with  atropine,  using  a  fresh  clean  solution  of 
1  per  cent,  from  three  to  six  times  daily  if  necessary.  When  the  chief 
object  of  using  atropine  is  to  dilate  the  pupil,  it  should  not  be  instilled 
more  frequently  than  may  be  necessary  to  maintain  dilatation  after  it 
has  been  obtained.  Once  or  twice  daily  will  often  suffice  when  dilata- 
tion has  been  secured  ;  the  condition  of  the  pupil  and  the  amount  of  irri- 
tation will  in  any  case  afford  the  necessary  indications.  Cold  compresses, 
saturated  with  a  solution  of  boric  acid  or  of  bichloride  of  mercury, 
1  :  10,000,  with  perfect  rest,  will  greatly  aid  in  preventing  or  allaying 
undue  reaction.  Occasionally  four  to  six  leeches  to  the  temple  and  the 
internal  administration  of  aconite  will  be  found  beneficial  if  reaction  be 
excessive  and  the  pupil  difficult  to  dilate.  The  longer  the  eye  can  be 
kept  in  a  quiescent  condition,  the  better  chance  there  will  be  of  ulti- 
mately removing  the  lens  and  restoring  vision.  The  lens,  even  in 
young  subjects,  rarely  becomes  soft  enough  to  admit  of  removal  sooner 
than  five  or  six  days  after  the  injury,  and  it  is  highly  desirable  that 
reaction  be  kept  in  check  until  the  softening  of  the  lens  is  sufficiently 
advanced,  or  in  any  case  until  the  cataract  is  complete.  If  with  the 
softening  and  swelling  of  the  lens,  which  then  often  assumes  a  floccu- 
lent  appearance,  the  pupil  remains  well  diluted  by  atropine  and  symp- 
toms of  irritation  subside,  the  process  of  absorption  may  be  allowed 
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to  go  on  undisturbed,  unless  for  some  special  reason  it  is  thought 
desirable  to  hasten  the  cure  by  removal  of  the  lens.  If  the  latter 
course  is  chosen,  the  softened  lens  may  be  removed  by  a  linear  incision 
about  four  millimetres  in  length  made  in  a  vertical  direction  with  a 
broad  needle  or  keratome,  midway  between  the  centre  and  outer  mar- 
gin  of  the  cornea.  Through  such  an  incision  a  soft  lens  will  readily 
escape  when  the  lips  of  the  wound  are  gently  pressed  apart  with  a  sil- 
ver curette.  Remnants  of  the  lens,  not  coming  away  readily,  may  be 
allowed  to  remain  for  absorption,  in  which  case,  as  indeed  where  the 
extraction  has  apparently  been  complete,  excessive  reaction  should  be 
diligently  combated  by  the  free  use  of  cold  antiseptic  compresses  and 
frequent  instillations  of  sterilized  solution  of  atropine.  If  there  is  any 
doubt  about  the  lens  being  thoroughly  softened,  as  when  symptoms  of 
augmenting  and  uncontrollable  irritation  have  forced  the  surgeon's 
hand — which  is  especially  apt  to  be  the  case  in  elderly  subjects — the 
incision  should  be  the  same  as  in  the  extraction  of  senile  cataract,  and 
it  will  generally  be  safer  to  perform  the  operation  with  iridectomy. 
The  writer  has  found  McKeown's  method  of  washing  out  the  anterior 
chamber  most  satisfactory  in  cases  of  this  description,  as  it  ensures  a 
more  complete  removal  of  semi-opaque  and  cohesive  lens  substance. 
After  this  operation  the  energetic  use  of  cold  antiseptic  compresses 
and  atropine  is  indispensable.  Antipyrine  or  phenacetin  at  night 
also  aids  in  subduing  excessive  reaction.  The  patient  should  be  kept 
in  bed  in  a  darkened  room  and  on  milk  diet.  The  time-honored  cus- 
tom of  freely  administering  cathartics  during  the  course  of  inflamma- 
tory affections  of  the  eye  seems  to  have  fallen  into  disuse,  but  it  would 
be  a  mistake  to  fall  into  the  opposite  extreme,  particularly  at  the  outset 
of  a  traumatic  inflammation.  Whenever  in  traumatic  cataract  the 
external  wound  assumes  a  purulent  aspect  or  if  pus  forms  in  the 
anterior  chamber,  cold  applications  are  no  longer  admissible,  and 
must  be  promptly  replaced  by  hot  fomentations  of  an  antiseptic 
character.  The  prognosis  under  these  circumstances  is  generally 
unfavorable,  as  operative  interference  is  almost  precluded  for  the 
time  and  the  inflammation  runs  a  protracted  course,  sometimes  ending 
in  panophthalmitis,  or  at  best  leaving  a  closed  pupil,  extensive  adhe- 
sions, and  other  destructive  changes  in  the  anterior  part  of  the  eyeball. 
Fortunately,  with  careful  treatment  from  the  beginning  traumatisms 
of  the  eye  do  not  often  give  rise  to  purulent  inflammation  of  the 
injured  parts.  A  traumatic  cataract  caused  by  a  small  foreign  body 
known  to  be  imbedded  in  the  lens  is  sometimes  better  left  undisturbed, 
because  there  is  no  certainty  of  removing  the  particle  with  the  lens, 
except  when  it  consists  of  iron  and  the  electro-magnet  can  be  used. 
Otherwise,  so  long  as  the  eye  remains  healthy  in  other  respects  and 
harmless,  the  safest  course  is  to  leave  well  enough  alone. 
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Injuries  of  the  Orbit. 

Injuries  of  the  orbit  occur  in  great  variety  as  to  nature,  extent, 
and  complications. 

One  of  the  simplest  forms  of  orbital  injury  may  be  caused  by  a 
moderate  blow  across  the  nose,  with  the  usual  epistaxis.  Shortly  after- 
ward, on  blowing  the  nose  to  clear  it  of  blood-clots,  a  sudden  swelling  of 
the  eyelids  may  appear,  perhaps  entirely  closing  the  eyes;  the  swelling  is 
soft,  puffy,  and  crepitates  under  pressure  of  the  finger.  It  is  caused  by 
air  forced  through  some  small  fissure  of  the  inner  orbital  wall,  estab- 
lishing a  communication  between  the  nasal  and  orbital  cavities,  with 
consequent  emphysema  of  the  latter.  Such  an  accident,  although  pre- 
senting a  somewhat  alarming  appearance,  is  unimportant;  recovery 
takes  place  in  a  few  days.  Cooling  lotions  may  be  used  whilst  the 
swelling  lasts,  and  the  patient  should  be  instructed  to  abstain  from 
blowing  the  nose. 

Contusions  or  wounds  of  the  soft  parts  around  the  orbital  margin 
constitute  the  ordinary  lesion  in  so-called  black  eye ;  the  integuments 
may  be  so  sharply  cut  by  sudden  pressure  between  the  weapon  or  missile 
and  the  oi'bital  margin  as  to  lead  to  the  belief  that  a  cutting  instrument 
had  been  used.  The  deep  surface  of  the  skin  is,  however,  evidently 
more  widely  cut  than  the  superficial ;  moreover,  swelling  and  reaction 
are  greater  than  follow  clean-cut  wounds  from  the  outside.  Such 
wounds  are  apt  to  suppurate,  hence  the  most  careful  antisepsis  is 
essential  both  before  and  after  the  external  wound  is  closed,  for 
which  purpose  fine  silk  sutures  should  be  used,  and  cold  antiseptic 
dressings  may  be  employed  to  keep  down  reaction.  Should  suppura- 
tion occur,  prompt  evacuation  of  the  pus  is  indicated.  For  an  ordinary 
black  eye  a  weak  cold  alcohol  lotion,  so  applied  as  to  promote  evapora- 
tion, will  be  found  useful,  and  when  swelling  subsides  the  remaining 
disfigurement  is  best  disguised  by  suitably  painting  the  discolored 
integument.  Only  in  very  considerable  subcutaneous  effusion  of 
blood  are  punctures  with  a  sharp  lancet  admissible,  and  in  this  case 
antiseptic  precautions  must  not  be  neglected. 

Fracture  of  the  orbital  margin  is  a  common  sequence  of  violent 
blows  upon  this  part.  Injuries  of  this  kind  are  always  liable  to 
serious  consequences,  because  the  orbital  Avails  may  be  fissured  and  the 
adjacent  structures  involved.  Injury  to  the  brain,  the  optic,  and  other 
orbital  nerves  and  to  the  structures  in  the  cavernous  sinus  are  well 
known  to  be  frequently  associated  with  fracture  of  the  orbital  walls. 
The  blindness  which  often  follows  injuries  of  this  kind  is  generally  due 
to  lesion  of  the  optic  nerve  from  fracture  extending  through  the  optic 
foramen,  and  not  to  commotion  of  the  retina,  as  formerly  supposed. 
Under  these  circumstances  atrophy  of  the  optic  nerve  soon  follows, 
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and  may  perhaps  be  noticed  so  soon  as  swelling  has  subsided  snffi- 
ciently  to  admit  of  an  ophthalmoscopic  examination.  The  loss  of 
sight  which  attends  this  form  of  injury  is  likely  to  be  permanent. 

An  injury  of  the  head  attended  with  fracture  of  the  base  may  be 
followed  by  loss  of  vision  of  one  or  both  eyes,  without  orbital  symp- 
toms at  the  time.  In  these  cases  the  fracture  will  have  extended  across 
one  or  both  optic  foramina.  The  ocular  symptoms  are  apt  to  be  unno- 
ticed for  a  time  on  account  of  the  patient's  general  condition  precluding 
an  intelligent  exercise  of  the  senses.  Even  ophthalmoscopic  signs  of 
injury  to  the  optic  nerves  may  be  absent  for  many  days :  sooner  or 
later,  however,  evidence  of  inflammation  of  the  nerves  and  adjoining 
retina  will  most  likely  appear,  or  simple  atrophy  of  the  nerves  without 
inflammatory  changes  may  ensue.  Pulsating  exophthalmos  is  another 
sequence  of  this  form  of  injury,  and  is  then  due  to  fracture  extending 
across  the  cavernous  sinus,  with  injury  of  both  artery  and  vein  in  this 
situation  of  such  a  kind  as  to  establish  a  communication  between  them 
(arterio-venous  aneurism). 

Prolonged  pressure  upon,  or  ligation  of,  the  corresponding  common 
carotid  has  cured  many  of  these  cases.  As  illustrating  another  source 
of  danger  from  injuries  of  this  kind,  the  following  case,  which  came 
under  the  writer's  observation  a  few  years  ago,  may  be  given :  A 
young  man  twenty-two  years  of  age  was  knocked  down  by  a  frag- 
ment of  boiler  iron  from  the  explosion  of  a  steam-jacket ;  the  missile 
struck  him  over  the  left  brow,  making  an  indentation  here  about  one 
inch  in  length  and  one  third  of  an  inch  in  depth ;  he  was  unconscious 
for  half  an  hour,  but  able  to  be  about  again  in  the  course  of  a  week. 
Two  weeks  after  the  injury  he  noticed  failure  of  vision  of  the  left 
eye,  and  a  few  days  later  the  eye  was  examined  and  found  to  have 
vision  =  -f-j},  with  marked  pallor  of  the  optic  nerve.  Shortly  after 
this  he  had  two  or  three  slight  attacks  of  epistaxis,  and  about  the  end 
of  the  fifth  week  from  date  of  injury  a  sudden  profuse  flow  of  blood 
from  the  nose  occurred,  ending  fatally  in  a  few  minutes.  A  post-mor- 
tem examination  showed  a  fissure  extending  across  the  orbital  roof, 
optic  foramen,  sigmoid  sinus,  and  body  of  the  sphenoid  bone,  with 
ulceration  of  the  carotid  artery  and  the  bone  beneath  it  extending 
through  into  the  superior  meatus  of  the  nose.  The  carotid  artery 
had  simply  poured  its  contents  into  the  nose. 

The  cerebral  symptoms  which  follow  direct  injuries  of  the  orbit — 
as,  for  example,  when  some  pointed  instrument  or  weapon  has  been 
thrust  through  the  orbital  roof — are  immediate  or  remote,  the  former 
being  due  to  injury  of  the  brain  substance  or  to  intracranial  hemor- 
rhage, the  latter  to  subsequent  inflammatory  changes  in  the  brain  or 
its  meninges. 

More  or  less  prolonged  loss  of  consciousness,  and  sometimes  collapse, 
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is  said  to  occur  in  25  per  cent,  of  orbital  fractures  from  direct  violence. 
These  symptoms  would  be  of  special  importance  where  the  external 
injury  is  apparently  trivial.  On  the  other  hand,  immediate  Bigns  of 
cerebral  lesion  are  wanting  in  a  large  proport  ion  of  these  injuries,  tend- 
ing to  give  both  patient  and  physician  a  false  sense  of  security,  too 
often  rudely  disturbed  by  the  sudden  outbreak  of  dangerous  or  even 
fatal  cerebral  complications. 

The  period  of  latency  varies  greatly.    One  patient  has  shown  no 
sign  of  brain  lesion  after  the  injury,  but  fallen  dead  after  walking  a 
quarter  of  a  mile ;  another  dies  suddenly  shortly  after  the  removal  of 
a  foreign  body  which  had  remained  inert  in  the  orbit  for  forty  days.1 
The  possible  long  period  of  latency  which  characterizes  this  class 
of  injury  should  put  the  physician  on  his  guard  and  cause  him  to 
devote  the  most  minute  attention  to  every  available  diagnostic  point, 
not  only  in  regard  to  the  history  of  the  injury,  the  position,  extent,  and 
peculiarities  of  the  wound,  but  also  in  respect  to  even  the  slightest 
departure  from  the  normal  state  of  health.    The  cerebral  symptoms 
which  may  arise  in  consequence  of  inflammatory  changes  in  the  brain 
or  its  meninges  are  variable  in  accordance  with  the  extent  and  severity 
of  the  secondary  lesions.    Any  one  or  more  of  the  following  may  be 
present :  viz.  headache,  vertigo,  loss  of  memory,  a  feeling  of  prostra- 
tion, paralysis  of  the  extremities,  delirium,  loss  of  consciousness  ol- 
eoma ;  or  there  may  be  a  slow  pulse,  vomiting,  and  optic  neuritis. 
The  three  latter  occurring  several  weeks  after  the  injury  would  almost 
certainly  indicate  abscess  of  the  brain.    Whilst  the  former,  taken  in 
connection  with  the  external  lesion,  may  be  strongly  indicative  of  brain 
trouble,  they  are  by  no  means  conclusive  as  to  its  nature  or  extent. 

Some  idea  of  the  prognosis  of  direct  fractures  of  the  orbital  roof 
may  be  gathered  from  the  statistics  of  52  cases  quoted  in  Graefe- 
Scemisch.2  Of  these,  11,  or  21  per  cent.,  survived.  Among  this  num- 
ber 3  remained  hemiplegic,  1  suffered  permanently  from  headache  in 
stooping,  and  1  likewise  from  loss  of  memoiy.  Of  the  remaining  41, 
or  79  per  cent.,  fatal  cases,  18  died  from  the  immediate  effects  of  the 
injury,  and  18  from  inflammatory  affections  of  the  brain  or  its  mem- 
branes, and  in  5  the  cause  of  death  was  not  stated. 

It  is  a  somewhat  remarkable  fact  that  direct  fractures  of  the  orbital 
margin  and  roof  combined  are  relatively  less  fatal  than  when  the  orb- 
ital roof  alone  is  fractured  without  implication  of  the  margin.  Of 
the  former  injury,  in  19  cases  only  3  were  fatal.  In  this  connection 
a  case  recorded  by  Berlin  is  typical  of  the  tendency  to  recovery  after 
severe  injury  of  the  margin  and  roof  of  the  orbit:  "A  soldier  fell  from 
a  fourth-story  window,  striking  the  right  side  of  his  face  and  head 
against  the  corner  of  a  low  wooden  structure.  The  malar  bone  and 
1  Qraeje-Samisch  Handb.  d.  Augenheillc,  vol.  vi.  p.  G03.  2  Loc.  cit. 
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orbital  margin  corresponding  to  its  frontal  process  and  the  adjacent 
portions  of  the  frontal  bone  were  fractured  so  badly  that  all  these 
parts  were  quite  loose  and  freely  movable.  After  removing  fragments 
of  bone,  among  which  was  a  large  piece  of  the  orbital  roof,  a  consider- 
able extent  of  lacerated  brain  could  be  plainly  seen.  This  was  thrown 
off  and  the  wound  healed.  The  patient  recovered  with  a  certain  degree 
of  mental  hebetude  and  a  slight  paralysis  of  the  left  upper  and  lower 
extremities  and  of  the  sphincter  vesicae." 

It  is  to  be  observed  that  injuries  involving  the  orbital  margin  are 
in  a  better  position  to  throw  off  exudation,  injured  tissue,  and  debris 
than  the  deeper-seated  orbital  fractures. 

A  case  of  abscess  of  the  brain  caused  by  injury  of  the  orbit,  de- 
scribed by  H.  D.  Noyes,1  illustrates  the  chronic  courses  which  these 
injuries  sometimes  display,  as  well  as  the  good  results  obtainable  by 
judicious  surgical  interference  :  "  In  1857  a  boy  ten  years  of  age  was 
brought  into  the  New  York  Hospital  after  having  been  run  over  by  a 
street-car.  There  was  fracture  of  the  occipital  and  frontal  bones.  The 
patient  remained  about  three  months  in  the  institution.  He  recovered 
without  paralysis  or  loss  of  any  function,  but  was  always  subject  to  head- 
aches and  had  a  small  fistulous  opening  at  the  upper  and  inner  angle 
of  the  right  orbit,  just  under  the  brow.  In  1865,  I  saw  him,  and,  not- 
ing the  fistula,  warned  him  that  he  was  liable  to  have  trouble  from  it. 
He  lived  a  wild  life  and  was  sometimes  drunk.  In  the  latter  part  of 
1865,  I  was  sent  for  to  see  him,  and  found  he  had  serious  brain  symp- 
toms. Consciousness  was  not  abolished,  but  almost  gone  ;  pulse  slow, 
breathing  heavy.  He  had  had  severe  headache,  and  been  in  bed  for 
several  days.  By  the  ophthalmoscope  I  could  only  see  hyperseniia  of 
both  nerves.  The  usual  discharge  from  the  fistula  had  recently  ceased. 
I  concluded  that  there  must  be  an  abscess  near  this  spot  within  the 
cranial  cavity,  and  determined  to  trephine  the  skull  just  above  the 
fistula.  A  large  crucial  incision  was  made,  and  I  trephined  just  out- 
side the  supraorbital  notch.  The  dura  mater  bulged  into  the  wound  : 
I  opened  it  and  pus  escaped.  About  half  an  ounce  issued,  and  I  put 
my  finger  into  the  cavity  over  the  roof  of  the  orbit.  The  patient,  who 
had  sunk  into  coma  during  the  consultation  over  his  case,  recovered 
intelligence  at  once,  in  half  an  hour  was  able  to  talk,  and  made  a  good 
recovery.  He  had  fungous  granulations  (hernia  cerebri)  from  the 
wound,  but  at  length  by  a  pad  and  pressure  bandage  and  excision 
Hi  is  was  controlled,  and  he  has  never  reported  himself  since." 

Injury  of  the  nasal  duct  from  fracture  extending  through  its  bony 
wiills  would  seem  to  be  of  rare  occurrence,  since  it  is  difficult  to 
find  in  literature  any  description  of  this  condition.  The  writer  has, 
on  several  occasions,  met  with  obstructed  and  apparently  obliterated 

1  Diseases  of  the  Eye,  1890,  p.  G8(>. 
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nasal  duct  dating  from  an  injury  in  which  blunt  force  applied  over 
the  bridge  of  the  nose  had  been  followed  by  permanent  depression  of 
this  part  ami  evident  displacement  of  the  nasal  process  of  the  superior 
maxilla. 

Such  injuries  give  rise  to  a  permanent  and  incurable  obstruction  of 
the  nasal  duct,  due  no  doubt  to  a  callous  formation  across  its  lumen. 
If  seen  early  enough,  this  might  perhaps  be  prevented  by  the  insertion 
of  a  silver  style  until  healing  had  been  accomplished.  A  chronic 
dacryocystitis  always  accompanies  this  form  of  obstructed  nasal  duct, 
for  the  cure  of  which  the  operation  of  obliterating  the  lachrymal  sac 
may  be.  necessary. 

A  crushing  blow  upon  the  malar  bone  will  sometimes  produce  a 
sort  of  dislocation,  or  rather  an  impacted  fracture,  of  this  bone,  recog- 
nizable by  the  depression  which  is  found  where  its  orbital  margin 
joins  the  superior  maxilla,  and  perhaps  also  at  the  junction  of  its 
temporal  process  with  the  frontal  bone.  With  this  injury,  too,  the 
optic  nerve  may  be  injured  by  the  .blood-extravasation  in  the  orbit  or 
by  the  injury  extending  to  the  optic  foramen. 

A  still  more  dangerous  injury  is  where  a  hard,  pointed  weapon  or 
instrument  has  been  driven  into  the  orbit  and  through  some  part  of 
of  its  delicate  bony  walls  has  penetrated  the  cranial  cavity.  The 
external  wound  may  be  very  small — almost  undiseoverable,  in  fact — if 
it  happens  to  occur  between  the  lids  and  the  eyeball.  It  is  not  safe  to 
probe  or  explore  deeply  wounds  of  .this  kind  with  any  instrument  in 
a  direction  toward  the  cranial  cavity  ;  only  when  the  injury  has  been 
inflicted  by  a  body  of  considerable  size,  yet  short  enough  to  lie  con- 
cealed in  the  orbit,  would  an  exploration  be  at  all  likely  to  prove 
beneficial.  The  safest  instrument  with  which  to  explore  punctured 
orbital  wounds  is  the  surgeon's  little  finger.  The  external  wound 
might  be  enlarged  somewhat  to  admit  the  finger  if  deemed  neces- 
sary. Symptoms  of  brain  disease  following  this  class  of  injury,  or 
in  fact  any  injury  that  is  likely  to  have  caused  fracture  of  the  orbital 
walls,  are  to  be  narrowly  watched  for.  Abscess  situated  in  some  part 
of  the  frontal  lobe  is  not  an  uncommon  result  of  these  injuries,  and 
when  the  brain  symptoms  are  strongly  indicative  of  its  presence  an 
exploratory  operation  will  be  in  order.  The  records  of  surgery  con- 
tain several  successful  operations  for  the  relief  of  the  brain-abscess 
following  injuries  of  the  orbit,  and  these  will  no  doubt  be  largely 
increased  when  surgeons  learn  to  overcome  the  traditional  fear  of 
interfering  with  the  brain  or  its  meninges. 

Injuries  op  the  Optic  Nerve. 
"Wounds  of  the  Optic  Nerve  are  so  rare  thai  little  need  he  said 
concerning  them.     Thrusts  with  sharp-pointed  weapons  have  been 
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known  to  destroy  the  function  of  the  nerve  without  materially  injuring 
adjacent  parts. 

Gunshot  wounds  may  destroy  one  or  both  of  the  nerves  without 
much  damage  to  adjacent  parts,  but  in  the  case  of  bullet  wounds  of 
the  orbit  the  size  and  direction  of  the  bullet  will  help  to  determine  the 
gravity  of  the  lesion.  If  the  cranial  cavity  is  penetrated,  a  fatal  issue 
may  be  expected.  Sometimes  a  bullet  may  lodge  in  the  orbit  in  such 
a  position  that  it  can  readily  be  found  and  extracted.  The  writer  has 
seen  one  case  in  which  a  rifle  bullet  passed  transversely  through  both 
orbits,  causing  blindness  of  both  eyes  by  injury  of  the  optic  nerves. 
Injuries  of  this  kind  will  require  to  be  treated  on  general  principles. 
The  surgeon  should  never  allow  mere  curiosity  to  influence  the  man- 
agement of  such  cases  or  add  to  the  existing  injury.  Bullet  wounds  of 
the  eyeball  itself  are  of  course  nearly  always  fatal  to  vision.  Haemor- 
rhage into  the  orbit  is  generally  the  result  of  injury,  and  is  a  common 
sequence  of  fracture  of  the  orbital  walls.  When  extensive  there  may 
be  a  marked  ptosis;  a  small  orbital  haemorrhage  may  only  become 
known  by  the  late  appearance  of  ecchymosis  creeping  into  the  upper 
lid  and  ocular  conjunctiva.  This  symptom  is  supposed  to  indicate  frac- 
ture of  the  orbital  roof.  The  treatment  of  orbital  haemorrhage  consists 
in  cold  compresses,  pressure  bandage,  and  rest,  and  paying  due  regard 
to  any  complications  which  may  be  present.  Foreign  bodies  in  the 
orbit  are  often  difficult  to  find  if  they  have  passed  out  of  sight.  Some- 
times the  entrance  wound  is  not  easy  to  discover,  and  even  when  obvious 
an  exploration  of  the  deeper  parts  may  not  be  feasible,  owing  to  the 
soft  and  elastic  nature  of  the  orbital  contents  closing  the  track  of  the 
wound.  It  will  thus  be  seen  that  the  presence  of  a  foreign  body  in 
the  orbit,  even  when  of  considerable  size,  cannot  always  be  determined. 
A  skin  wound  will  be  likely  to  close  quickly,  and  thus  effectually  con- 
ceal the  foreign  body,  but  when  the  point  of  entrance  has  been  through 
the  conjunctiva,  a  small  mass  of  sprouting  granulations  in  the  conjunc- 
tival cul-de-sac,  with  persistent  conjunctivitis,  may  lead  to  discovery 
of  the  foreign  body  :  with  this  symptom  and  a  corroborative  history  an 
exploration  from  the  suspicious  point  may  be  undertaken.  It  is  need- 
less to  say  that  when  a  foreign  body  is  discovered  in  the  orbit  it  should 
be  removed.  If  incisions  are  necessary,  great  care  must  be  taken  not 
to  wound  important  structures  in  the  vicinity. 

Foreign  Bodies  in  the  Orbit. — Quite  large  foreign  bodies,  resting 
partly  in  the  orbit  and  partly  in  adjacent  cavities,  have  often  been  suc- 
cessfully  removed.  AVith  penetration  of  the  cranial  cavity  fatal  brain 
lesions  are  likely  to  ensue  either  before  Or  after  removal  of  the  foreign 
body. 

In  doubtful  cases  deep-seated  orbital  inflammation  sometimes  occurs 
(orbital  abscess),  and  aids  in  establishing  the  diagnosis:  under  these 
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circumstances  an  early  and  free  incision  should  be  made  into  the  in- 
flamed tissues,  in  order  to  prevent  further  damage  to  the  optic  nerve 
and  eyeball,  etc.  An  exploration  of  the  abscess  may  lead  to  the  dis- 
covery and  extraction  of  the  foreign  body. 

Birdshot  and  other  fragments  of  metal  often  remain  in  the  orbit  for 
an  indefinite  length  of  time,  becoming  encysted  and  harmless.  The 
removal  of  such  should  never  be  attempted  unless  they  can  be  readily 
and  definitely  located. 


DISEASES  OF  THE  EXTERNAL  EAR  AND 
TYMPANIC  MEMBRANE. 


By  B.  ALEXANDER  RANDALL,  M.  D. 


The  external  ear  consists  of  the  auricle  and  the  external  auditory 
canal,  and  is  covered  in  all  its  parts  by  a  continuation  of  the  general 
integument  of  the  body,  subject  to  the  cutaneous  diseases  which  may 
occur  elsewhere.  The  prominent  surface  of  the  mastoid  posteriorly  is 
in  close  anatomical  and  clinical  relation  with  it ;  but  as  it  is  more  fre- 
quently and  seriously  affected  in  connection  with  the  middle  ear,  only 
its  superficial  lesions  need  be  considered  here.  The  skin -covering  is 
supported  for  the  most  part  by  a  framework  of  fibro-cartilage,  which  is 
developed  from  a  series  of  nodules  grouped  around  the  second  foetal 
cleft  of  the  embryo ;  and  defects  or  variations  in  their  development 
give  rise  to  various  congenital  anomalies,  such  as  microtia,  polyotia, 
supernumerary  appendages,  aural  fistula,  atresia  or  absence  of  the  canal, 
and  numerous  peculiarities  of  the  form  of  the  helix.  These  conditions 
may  call  for  surgical  intervention  to  remove  deformities,  or  to  secure  an 
open  auditory  canal  in  cases  in  which  the  acoustic  apparatus  beyond 
the  closure  gives  promise  of  useful  and  improved  hearing  through  freer 
access  of  aerial  vibrations.    Such  details  need  not  further  detain  us. 


DISEASES  OF  THE  AURICLE. 

The  exposed  position  of  the  auricle  upon  the  side  of  the  head 
results  in  numerous  forms  of  traumatism,  among  which  may  be 
included  frost-bite  and  sunburn,  as  well  as  other  thermal,  chemical, 
and  toxic  involvements.  Surgical  intervention  may  be  required  to  repair 
lacerations  or  the  deformities  resulting  from  them,  and  the  general  sur- 
gical principles  of  treating  such  inflammatory  lesions  are  here  also  to  be 
applied.  The  cysts  of  the  ear,  so  called,  are  generally  to  be  placed  in 
the  category  of  traumatisms,  for  while  true  cysts  may  form  without 
involvement  of  the  cartilage,  and  also  cystic  otluematomata  which 
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result  from  spontaneous  chondromalacia,  it  remains  probable  that 
trauma  plays  a  large  part  in  precipitating  their  occurrence.  The  dis- 
charge of  suspected  attendants  has  more  than  once  cut  short  an  epi- 
demic of  othsematomata  among  the  insane.  At  the  same  time  it  has 
been  experimentally  shown  that  lesion  of  the  restiform  body  is  fol- 
lowed by  such  an  affection  on  the  corresponding  side;  and  there  is 
strong  probability  that  some  such  lesion  exists  as  a  predisposing  cause 
in  all  (whether  insane  or  not)  Avho  so  surfer,  except  after  marked 
violence. 

Perichondritis  of  the  auricle  may  occur  in  more  typical  form,  and 
at  certain  stages  be  readily  distinguished  from  the  true  cyst,  the  spon- 
taneous hsematoma,  or  the  traumatic  lesion.  It  is  apt  to  be  an  extension 
of  a  phlegmonous  inflammation  of  the  canal. 

True  cysts  should  be  enucleated ;  the  cystic  collections  generally 
call  for  early  evacuation,  if  only  to  relieve  pain  and  limit  their  ex- 
tension. Pressure  is  the  important  part  of  the  after-treatment,  gen- 
erally preceded  by  irrigation  of  the  cavity  and  stimulation  of  its  walls 
by  scraping  or  iodine,  and  supplemented  later  by  massage.  Deformity 
is  the  usual  result,  but  may  sometimes  be  avoided  under  such  measures. 

Ulcers  of  the  auricle  may  occur  as  the  result  of  syphilis,  tubercu- 
losis, or  malignant  growth,  more  frequently  from  the  indefinite  malnu- 
trition conveniently  styled  struma.  Stimulation  and  protection  locally 
and  general  supporting  measures  are  indicated. 

Eczema  is  the  most  common  form  of  inflammation  of  the  auricle 
and  external  canal,  its  chronic  types  being  due  to  a  dyscrasia  such  as 
gout.  In  its  varied  aspects  in  the  acute  form  the  diagnosis  from  the 
rarer  herpes  or  from  erysipelas  is  at  times  very  difficult,  and  some  cases 
may  be  regarded  as  combinations.  Involvement  of  adjacent  parts, 
especially  of  the  cheek  or  the  scalp,  is  frequent  in  eczema ;  the  whole 
side  of  the  head  is  more  likely  to  be  affected  in  erysipelas;  while  herpes 
is  more  limited,  and  the  eruption  may  be  preceded  for  several  days  by 
severe  pain.  Stupes  of  lead-water  and  laudanum  are  generally  of 
marked  benefit  in  the  erysipelatous  condition,  with  internal  adminis- 
tration of  tincture  of  chloride  of  iron  :  quinine  is  indicated  in  the 
herpetic,  arsenic  in  the  eczematous  forms.  Fissuring  and  crust-for- 
mation are  generally  marked  in  eczema  of  the  auricle,  and  call  for 
cleansing  to  the  verge  of  meddlesome  interference,  the  warm  douche, 
and  even  poulticing,  being  advised  by  some  authorities  as  aids  to  the 
removal  of  crusts.  A  strong  prejudice  against  water  in  the  treatment 
of  eczema  has  prevented  my  using  either  means  freely,  and  I  have 
been  fairly  satisfied  with  the  results  of  softening  the  secretions  by  oily 
applications,  removing  them  by  mopping  and  forceps,  and  protecting 
the  surface  with  an  ointment  of  calomel.  Ichthyol  and  a  host  of  other 
medicaments  have  shown  no  superiority  over  this  simple  application, 
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preceded  in  some  cases  where  the  exudate  formed  very  freely  by 
painting  with  a  strong  solution  of  nitrate  of  silver,  which  is  also 
valuable  in  frost-bite. 

Malignant  tumors  of  the  external  ear  are  rare  and  little  amenable 
to  treatment.  Surgical  interference  must  be  very  complete  not  to  be 
worse  than  useless,  since  epithelioma  if  undisturbed  may  be  very 
slow  ami  painless  in  its  progress,  while  sarcoma  generally  terminates 
fatally  within  a  year  in  spite  of  every  effort  to  extirpate  it.  Fibroid 
or  keloid  tumors,  almost  always  of  the  lobule,  are  rare  except  among 
negroes,  and  are  apt  to  recur  after  removal. 

Abscess  of  the  lobule,  which,  like  the  keloid  growth,  is  generally 
ascribable  to  the  habit  of  piercing  the  ears  for  ear-rings,  follows  fre- 
quently upon  the  piercing  with  unclean  instruments,  a  whole  group  of 
children  simultaneously  so  treated  sometimes  presenting  the  same  lesion. 
Irritation  by  rings  of  base  metal  may  at  times  be  responsible,  or  lacera- 
tion from  dragging  upon  them  may  be  followed  by  suppurative  inflam- 
mation. The  general  surgical  treatment  by  evacuation,  irrigation, 
drainage  by  a  clean  thread,  and  pressure  and  protection  by  a  bandage 
is  to  be  carefully  carried  out,  so  as  to  leave  the  least  possible  tendency 
to  recurrence  or  keloid  scarring. 


DISEASES  OP  THE  AUDITORY  CANAL. 

Thorough  inspection  is  essential  in  the  study  of  the  deeper  parts 
of  the  ear,  and  is  best  accomplished  with  the  aid  of  the  concave  fore- 
head mirror,  which  throws  a  concentrated  beam  of  light  in  the  line  of 
the  observer's  sight.  Individual  choice  places  the  mirror  above,  below, 
or  to  the  side  of  the  eye,  but  the  position  with  the  eye  at  the  central 
sight-hole  is  optically  far  superior,  and  a  generous  opening  in  a  mirror 
fitting  close  in  under  the  brow  (made  easy  by  a  double  ball-and-socket 
joint)  leaves  binocular  vision  unhampered.  With  good  central  illu- 
mination a  speculum  is  often  needless,  and  its  routine  use  before  careful 
examination  without  it  is  to  be  condemned.  When  direct  light  falling 
into  the  ear  is  used  instead  of  reflected  light,  the  speculum  becomes 
more  necessary,  and  in  many  cases  it  serves  to  press  aside  obstructing 
hairs,  distend  a  collapsing  canal,  or  bring  into  full  view  some  por- 
tion not  seen  with  satisfaction  without  it.  As  the  auditory  canal  is 
almost  always  oval  in  section,  the  specula  Cor  use  within  it  should  gen- 
erally be  oval,  although  the  conical  instrument  of  Wilde  makes  the 
b€8l  dilator  where  swollen  tissues  have  to  be  pressed  aside.  Thorough 
cleansing  should  always  follow  its  use,  whether  we  regard  the  case  as 
infectious  or  not,  arid  boiling  affords  the  best  and  safest  means.  For 
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this  reason  metal  specula  are  to  be  preferred  to  the  light  and  conve- 
nient hard-rubber  instruments.  Aluminium  promises  to  be  the  best 
material. 

The  auditory  canal  is  usually  directed  slightly  upward  and  forward 
as  it  passes  inward,  and  the  auricle  hangs  a  little  lower;  so  the  helix  is 
to  be  drawn  out,  up,  and  back  as  the  first  step  in  inspection.  This  is  best 
done  by  grasping  it  between  the  index  and  middle  fingers,  the  tip  of  the 
former  remaining  free  to  aid  the  thumb  in  managing  the  speculum  if 
one  is  used.  If  the  instrument  is  found  necessary,  it  should  be  very 
gently  inserted  under  full  illumination  and  with  the  canal  straightened 
by  traction,  its  oval  corresponding  with  that  of  the  canal,  as  with  a 
slight  rotary  motion  it  is  guided  rather  than  pressed  into  place.  The 
view  through  it  is  usually  limited,  but  the  remedy  lies  not  in  trying  to 
force  it  deeper,  but  in  directing  it  to  various  portions  of  the  fundus 
in  turn. 

Complete  study  should  be  made  at  the  first  examination,  if  possible, 
of  every  portion  of  the  auditory  canal  and  the  drumhead — a  study  call- 
ing for  the  removal  of  every  tiny  crust  or  scale  which  might  conceal  a 
lesion.  Important  findings  often  reward  the  investigation  of  appar- 
ently trivial  abnormalities ;  and  this  is  perhaps  most  frequent  at  the 
upper  anterior  part  of  the  membrane,  the  mai'gin  most  difficult  to  see 
if  the  fashion  of  wearing  the  mirror  above  the  eye  be  adopted.  Here 
a  brown,  cerumen-like  scale  will  often  be  found,  and  its  removal  will 
reveal  above  the  short  process  a  red  moist  point  or  an  open  perfora- 
tion. The  disputed  claim  that  a  congenital  "  foramen  Rivini "  is  here 
present  may  never  reach  a  settlement ;  but  embryologist,  anatomist,  and 
clinician  agree  that  it  is  normally  absent,  however  common.  It  is  rare 
in  early  childhood,  common,  in  later  life,  and  it  is  safe  to  assume  that  it 
is  a  pathological  perforation  telling  of  a  former,  if  not  a  present,  outburst 
of  secretion  from  the  upper  portion  or  attic  of  the  tympanum.  AYalb 
urges  that  it  serves  as  a  channel  for  infection  from  without,  giving  rise 
to  serious  consequences,  which  will  be  dealt  with  in  a  later  section — a 
view  emphasizing  the  need  of  cleansing  in  this  locality. 

Minute  care  is  needed  in  the  inspection  of  the  depths  of  the  canal 
for  the  lesions  and  alterations  are  often  very  inconspicuous;  but  a  small 
series  of  careful  observations,  well  correlated  with  the  facts  of  normal 
and  pathological  anatomy,  will  soon  qualify  the  painstaking  student  for 
rapid  and  accurate  diagnosis  in  the  majority  of  eases.  Delicate  use  of 
the  light  cotton-carrier  will  be  often  needed  to  remove  obstructions  and 
as  a  probe  to  aid  sight  by  touch.  The  normal  anatomy,  especially  in 
relation  to  the  oblique  position  of  the  drum-membrane,  which  can 
hardly  he  realized  in  the  clinical  picture,  must  he  repeatedly  forced 
upon  the  attention;  and  the  combined  use  of  eve  and  hand  will  do 
much  to  secure  this  result.    As  a  schooling  in  the  delicacy  of  manip- 
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ulation  which  these  cases  often  require,  such  investigation  has  great 
practical  value  ;  for  the  most  punctilious  cleansing  is  often  therapeu- 
tically necessary,  yet  can  be  accomplished  only  by  skilful  and  persistent 
use  of  probe,  curette,  and  forceps,  as  well  as  the  more  haphazard  syringe. 
Much  of  the  minutia  of  this  work  belongs  to  the  trained  specialist,  but 


Fig.  157. 


Harrison  Allen's  Cotton-carrier. 


it  is  only  the  needless,  unteachable  blundering  of  many  general  practi- 
tioners which  forces  him  to  claim  any  exclusive  right  in  the  field.  For 
this  aurists  are  not  blameless,  since  in  their  contracted  field  of  operation 
perfection  of  apparatus  is  generally  requisite ;  and  yet  the  clumsy  instru- 
ments often  depicted  would  absolutely  preclude  delicacy  of  employment 
even  in  expert  hands.  True  as  it  is  that  most  aural  cases  arise  from  dis- 
eased conditions  of  the  naso-pharynx,  and  are  to  receive  their  most 
important  benefit  from  treatment  of  that  region,  there  yet  remains 
much  to  be  skilfully  done  in  the  auditory  canal  by  delicate  hand,  sharp 
eye,  and  judicious  brain.  Whoever  undertakes  to  treat  these  cases  can 
do  them  justice  only  by  educating  his  faculties  by  practice  in  scrupu- 
lously careful  manipulation. 


Fig.  158. 


Delicate  Angular  Forceps. 


Within  the  auditory  canal  three  conditions  deserve  special  consider- 
ation  as  constituting  the  predominating  affections:  impacted  cerumen, 
eczematous  or  diffuse  and  furuncular  or  circumscribed  inflammation. 

Impacted  Cerumen. — As  the  cerumen  is  secreted  by  modified 
sweat-glands  which  are  almosl  wholly  absent  along  the  inner  third  of 
the  auditory  canal,  cerumen  will  rarely_  enter  the  deep  portions  of  the 
meatus  or  come  in  contact  with  the  drum-membrane  except  as  the 
result  of  meddlesome  manipulation,    There  is  a  remarkable  activity 
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of  growth  of  the  epidermis  at  the  centre  of  the  drumhead,  which  gen- 
erally tends  to  shift  the  entire  lining  of  the  external  ear  outward.  A 
constant  migrating  tendency,  therefore,  moves  the  epidermal  covering 
and  all  that  clings  to  it  far  enough  out  into  the  cartilaginous  eanal  to 
be  within  the  influence  of  the  movements  of  the  jaw.  Collections  at 
this  point  are  then  generally  moved  outward,  since  the  hairs  serve  to 
prevent  their  inward  movement,  and  may  even  act  as  spring  ejectors 
to  throw  cerumen  pellets  entirely  out  of  the  meatus.  A  healthy  ear 
will  therefore  secrete  considerable  quantities  of  viscid  yellowish  wax, 
which  dries  and  is  extruded  in  unnoticed  flakes  as  it  approaches  the 
exit. 

Inflammatory  lesions  of  the  tympanum,  as  well  as  those  of  the 
meatus,  usually  decrease  or  suspend  the  secretion  of  wax,  but  so  mod- 
ify its  character  (perhaps  as  the  direct  result  of  increased  temperature) 
as  to  cause  it  to  collect  in  masses.  The  concurrent  shedding:  of  the 
hairs  in  the  outer  part  of  the  canal  adds  another  element  to  the  collec- 
tion, and  the  mass,  acting  as  a  foreign  body,  leads  to  increased  epider- 
mal exfoliation  ;  hence  the  formation  of  large,  dense  obstructing  accu- 
mulations, consisting  of  dark  wax,  matted  hairs,  and  shreds  of  epider- 
mis. Unwise  efforts  to  remove  these  or  ultra-cleanly  interference  with 
the  fairly  normal  secretion  are  apt  to  force  the  masses  inward,  until  by 
their  own  accretion,  or  more  often  as  the  sudden  result  of  swelling  of 
the  hygroscopic  material  on  the  penetration  of  water  into  the  ear,  total 
occlusion  results.  Usually  this  is  at  the  isthmus  of  the  canal,  only  at 
times  in  contact  with  the  drum-membrane ;  and  so  long  as  the  tym- 
panic membrane  is  not  pressed  upon  the  obstacle  may  be  unnoticed. 
A  minute  crevice  may  admit  the  aerial  vibrations,  or  the  excellence  of 
the  other  ear  may  allow  no  note  of  the  occlusion.  Yet  dizziness  as 
well  as  deafness  may  be  caused  by  such  collections,  and  the  reflex 
action  may  lead  to  remote  and  grave  symptoms.  Excoriation,  or  even 
ulceration,  of  the  canal  or  drumhead  may  be  caused  by  their  pressure 
and  serve  as  a  serious  complication  to  their  removal. 

Such  collections  should  be  removed  gently,  promptly,  and  thor- 
oughly as  soon  as  discovered.  Those  who  advocate  the  syringe  as  the 
only  proper  means  to  this  end  must  frequently  ignore  promptness  as 
important.  Instillations  of  oil,  glycerin,  or  alkaline  fluids  for  a  day  or 
two  must  at  times  precede  the  syringing,  and  very  vigorous,  prolonged, 
and  repeated  efforts  may  be  then  requisite  before  success  is  attained. 
Damage  can  be  done  by  the  stream  of  water,  since  this  must  bo  often 
very  forcible,  and  the  inflamed  tissues  may  yield  more  readily  than  the 
adhesions  to  them  of  the  ceruminous  and  epithelial  mass.  Yet  it  is  a 
fact  that  in  clumsy,  unskilled  hands  (if  they  must  needs  exercise  them- 
selves in  this  field)  there  is  less  risk  of  injury  from  the  syringe  than 
from  any  Other  instrument.     The  assumption  that  anybody  can  prop- 
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erly  syringe  an  car  is  far  from  true :  much  care  is  requisite  to  do  it 
rightly,  so  as  to  secure  a  sale  and  successful  result.  Any  form  of  syr- 
inge may  be  employed  unless  it  be  too  utterly  puny  to  accomplish  any- 
thing within  a  reasonable  time.  If  a  piston  syringe,  it  should  work 
smoothly  and  not  by  jerks,  as  it  must  be  judiciously  controlled.  The 
fluid  should  be  as  hot  as  can  be  comfortably  borne,  and  there  is  doubt 
that  anythingTs  superior  to  plain  water.  The  injection  should  begin 
very  gently,  and  be  directed  along  the  upper  posterior  wall  as  a  rule, 
the  canal  being  illuminated  all  the  time  and  the  force  of  the  stream 
being  gradually  increased  as  tolerance  permits.  Dizziness  and  faint- 
ness  frequently  result,  especially  if  the  fluid  is  not  warm  enough  or  is 
used  too  violently ;  and  the  patient  should  in  this,  even  more  than  in 
other  aural  manipulations,  be  forewarned  and  urged  to  announce  the 
first  feeling  of  the  sort.  If  faintness  be  marked,  the  chair  may  be 
promptly  tilted  back,  with  the  patient  steadied  in  it,  until  the  knees 
are  higher  than  the  head,  which  may  rest  upon  the  surgeon's  knee — a 
position  which  can  be  easily  maintained  for  any  length  of  time,  and 
yet  be  instantly  changed  to  that  previously  held.  This  is  usually 
much  better  than  the  more  difficult  and  trying  manoeuvre  of  laying 
the  patient  flat,  and  is  less  likely  to  cut  short  the  attempt  to  complete 
the  syringing.  Under  proper  precautions  such  an  accident  is  not  apt 
to  recur,  and  if  the  patient  has  not  been  unduly  alarmed  the  effort  may 
soon  be  cautiously  renewed  and  pushed  to  a  successful  issue. 

The  stream  of  fluid  may  accomplish  its  purpose  in  two  ways  :  either 
by  finding  its  way  behind  the  mass  and  pressing  it  forward  in  its  entirety, 
or  by  softening  and  disintegrating  it  layer  by  layer,  until  the  last  por- 
tion is  washed  out  by  the  return  stream.  Either  necessitates  pressure 
upon  the  drumhead  equal  to  the  dislodging  force,  first  or  last.  This 
may  be  greatly  lessened  if  the  mass  be  cautiously  loosened  by  manipu- 
lation with  the  probe  or  curette,  and  accumulations  may  be  promptly 
and  gently  washed  out,  which  the  syringe  alone  could  have  stirred,  if 
at  all,  only  after  the  use  of  pints  or  gallons  of  water.  Yet  it  should 
be  a  fixed  rule  of  aural  practice  that  such  a  procedure  is  wholly  unjus- 
tifiable unless  the  practitioner  can  see  exactly  what  he  is  doing,  and 
can  trust  both  his  own  steadiness  and  that  of  his  patient.  With  for- 
eign bodies  this  rule  is  still  more  rigid,  and  only  a  considerable  experi- 
ence and  skill,  perfect  quiet  on  the  part  of  the  patient  (generally  only 
under  narcosis),  and  certainty  that  the  syringe  cannot  succeed,  will 
justify  the  attack  which  has  too  often  been  the  first  instead  of  the  last 
resort  of  the  unskilled  physician.  A  delicate  cotton-carrier,  guarded 
by  a  pledget  on  its  tip,  may  often  disengage  a  hard  mass  or  press  aside 
pasty  cerumen,  so  as  t<>  form  a  passage  for  the  fluid  along  the  upper 
back  wall.  The  "ear-spoons"  often  seen  are  too  large  and  clumsy: 
a  delicate  curette  or  sharp  spoon,  which  can  bite  into  the  mass  and 
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channel  out  its  way,  is  better ;  and  the  very  danger  of  its  sharpness 
ought  to  put  its  user  the  more  on  his  guard.  It  must  touch  the  wax 
only,  never  the  wall,  unless  very  gently  with  its  back. 

Although  not  originally  collected  near  the  drum-membrane,  the 
cerumen  may  have  been  forced  down  into  contact  with  it,  and  furnish 
on  removal  an  exact  cast  of  the  bottom  of  the  canal.  Such  a  east 
is  very  difficult  to  remove  by  reason  of  its  shape,  and  if  of  hard, 
unyielding  form,  like  a  metal  cast,  could  not  be  withdrawn  except  by 
the  grossest  violence.  Excoriated  or  even  deeply-ulcerated  surfaces 
may  be  found  on  the  walls  or  membrane,  making  painful  any  move- 
ment of  the  obstruction,  however  gentle,  and  calling  for  treatment 
when  all  is  clear.  Syringing  of  the  canal  should  always  be  followed 
by  gentle  drying  with  absorbent  cotton,  and  impalpable  boric  powder 
lightly  dusted  on  the  abraded  surfaces  will  generally  secure  prompt 
healing.  As  the  cerumen  tends  to  absorb  water  and  swell,  it  is  very 
important  to  remove  all  that  is  present  at  one  sitting  if  possible,  else 
the  patient  may  feel  distinctly  worse  for  the  interference  and  too  ready 
to  abandon  the  treatment. 

As  above  noted,  the  inspissation  of  the  wax  marks  in  most  cases  a 
lessened  and  altered  secretion,  symptomatic  of  deeper  trouble.  Retrac- 
tion, thickening,  and  dulness  of  the  drum-membrane,  as  well  as  injec- 
tion from  the  manipulation,  may  be  found  after  its  removal  and  call  for 
attention  to  the  nares,  Eustachian  tubes,  and  tympana.  The  other  ear 
should  always  be  examined,  although  claimed  to  be  in  perfect  condition. 
Its  appearance,  if  healthy,  furnishes  the  best  standard  with  Mdiich  to 
compare  the  departures  from  normal  on  the  affected  side ;  while,  as  a 
fact,  its  condition  is  often  found  apparently  worse  than  the  affected  ear, 
an  invisible  crevice  allowing  the  waves  of  sound  to  reach  the  tympa- 
num past  a  mass  which  seems  totally  obstructing.  A  distrustful  patient 
may  permit  no  manipulation  of  the  "  good  ear,"  which  gives  him  no 
trouble,  but  he  would  never  cease  to  deride  the  attendant  who  failed  to 
discover  and  advise  him  of  the  need  of  such  treatment. 

Diffuse  Inflammation  of  the  Canal. — Next  in  frequency  and  im- 
portance as  affecting  the  auditory  canal  is  the  diffuse  inflammation, 
which  may  generally  be  considered  as  eczematous.  A  slight  degree  of 
this  affection  is  very  common,  giving  ri.se  to  some  itching  and  scaliness 
of  the  outlet  of  the  canal,  which  attracts  the  patient's  attention,  and  too 
often  his  interfering  efforts  to  the  ear.  It  has  given  the  name  "  1'auri- 
eulaire"  to  the  little  finger  of  the  Frenchman;  but  this  natural  (?) 
instrument  is  too  commonly  replaced  by  the  woman's  pin  or  hair-pin 
or  the  man's  tooth-pick,  with  resulting  traumatisms,  including  lacera- 
tions and  punctures  of  the  drum-membrane.  A  low  grade  of  eczema 
is  rarely  absent  in  the  gouty,  and  gives  rise  to  occasional  fissures  below 
the  lobe  and  in  the  helix,  as  well  as  to  the  lesions  within  the  canal.  In 
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strumous  children — using  that  term  to  cover  the  numerous  forms  of 
malnutrition,  whether  due  to  inherited  taint  or  mere  faulty  assimilation 

 theiv  is  much  tendency  to  eczematous  inflammation  from  small 

lesions,  and  any  discharge  from  the  tympanum  is  apt  to  excite  so 
much  reaction  in  the  external  ear  as  to  mask  more  or  less  completely 
the  deeper  lesion.  The  sulcus  back  of  the  ear  is  almost  always  espe- 
cially affected  in  such  cases,  and  deep,  readily  bleeding  fissures  are 
common. 

To  term  these  lesions  eczematous  at  once  indicates  the  varied  forms 
of  discrete  and  confluent,  moist  and  dry,  trivial  and  obstinately  intract- 
able inflammation  which  may  be  thus  met,  and  the  wide  range  of 
medicinal  measures  for  which  they  may  call.  Every  grade  of  severity 
may  present  itself,  even  in  the  same  case,  from  a  desquamation  that  is 
hardly  abnormal  to  a  phlegmonous  inflammation  so  erysipelatous  in 
type  as  to  leave  the  differential  diagnosis  wholly  in  doubt,  and  call  for 
most  active  constitutional  treatment.  A  point  of  some  diagnostic 
importance  in  the  mild  cases  is  the  stiffness  and  lessened  mobility  of 
the  ear,  due  to  the  induration  of  the  subcutaneous  tissues,  which  will 
generally  remain  long  after  the  superficial  evidences  of  the  disease  have 
disappeared  or  lapsed  into  abeyance.  In  the  severe  cases  the  moderate 
hyperpyrexia,  the  limited  swelling,  and  especially  the  surface  lesions, 
will  generally  distinguish  it  from  erysipelas. 

As  to  treatment,  the  multitude  of  the  recommended  measures  too 
plainly  tells  of  the  limited  value  of  any  one ;  and  that  which  was  at 
first  most  valuable  may  often  be  advantageously  replaced  a  little  later 
by  one  usually  inferior.  Having  early  imbibed  a  prejudice  against 
watery  applications  in  the  treatment  of  eczema,  I  have  habitually 
avoided  them,  cleansing  generally  with  fluid  cosmoline  and  using  a 
similar  excipient  for  medicinal  applications.  Animal  and  vegetable 
oils  are  inferior  from  their  liability  to  become  rancid  within  the  canal, 
and  may  make  matters  worse.  No  one  rule  will  serve  for  all  cases, 
and  excellent  results  are  certainly  obtained  by  those  who  douche  the 
more  acute  forms  with  tepid  water  and  strenuously  abjure  all  oily 
applications.  Silver  nitrate  is  often  of  great  value  in  the  moist  acute 
form,  its  application  being  best  made  with  the  pledget  of  cotton  after 
careful  cleansing.  The  impression  should  be  a  strong  one,  giving  a 
thick  protecting  film  over  the  surface  by  persistent  use  of  a  2  per 
cent,  solution  or  the  more  careful  painting  with  a  stronger  one.  The 
reaction  may  be  severely  painful;  so  it  is  better  to  treat  thoroughly 
only  a  limited  area  until  the  degree  of  tolerance  is  learned.  For  the 
milder  types  the  careful  inunction  of  calomel  has  generally  proved  so 
efficacious  in  my  hands  as  to  leave  no  great  room  for  experiment  with 
other  candidates  for  favor.  Ichthvol  in  5  to  10  per  cent,  vaseline 
ointment  has  undoubted  value  for  the  reduction  of  the  deeper  infiltra- 
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tion,  and  certainly  often  equals  the  older  favorities.  Internal  treat- 
ment must  aid  the  local  means,  full  dose--  of  tincture  of  chloride  of 
iron  being  probably  best  in  the  erysipelatous  type,  arsenic  in  the  more 
dry  and  chronic  forms,  and  iodine,  best  as  syrup  ofhydriodic  acid  per- 
haps, in  the  gouty  cases. 

Furuncle  of  the  Canal. — Out  of  an  almost  unnoticed  diffuse 
inflammation  there  may  arise  the  circumscribed  or  furuncular  form, 
which  is  a  frequent  and  rather  severely  painful  disease.  Questioning 
will  so  often  reveal  that  an  itching  ear  has  been  scratched  and  the 
furuncle  arisen  at  an  abraded  point  that  this  may  be  taken  as  the 
usual  origin  of  the  lesion.  The  advanced  pathologists  tell  us  that 
micro-organisms  are  responsible  for  all  cases  of  circumscribed  and  dif- 
fuse otitis  externa,  furnishing  a  ready  explanation  of  this  phenomenon, 
as  well  as  why  these  furuncles  by  auto-inoculation  are  so  apt  to  occur 
in  series.  Some,  indeed,  contend  that  they  are  contagious.  In  any 
event,  a  depressed  condition  of  the  general  system  is  an  almost  inva- 
riable substratum  of  great  importance,  and  much  of  the  promptness 
and  completeness  of  recovery  will  depend  upon  the  general  tonic  meas- 
ures employed.  Typical  antiseptic  measures  have  been  long  the  most 
used,  such  as  very  hot  syringing  or  fomentation,  the  inunction  of  the 
yellow  oxide  of  mercury,  or  painting  with  pure  carbolic  acid.  The 
pain  may  be  extreme,  and  the  deafness  from  the  closure  of  the  canal 
by  swelling  or  secretion  such  as  to  raise  the  question  of  tympanic 
involvement.  Leeching  in  the  earliest  stage  may  serve  to  abort  the 
attack  as  well  as  relieve  the  pain,  and  in  later  stages  it  may  soothe 
without  causing  so  much  relaxation  as  to  retard  resolution.  Incision 
is  indicated  as  soon  as  pointing  is  visible,  and  when  judiciously  com- 
bined with  vigorous  cleansing  and  stimulation  may  greatly  abbreviate 
the  attack.  The  deeper  portions  of  the  canal  are  not  likely  to  become 
involved,  since  they  lack  the  glands  which  are  invaded ;  so  the  progno- 
sis as  to  hearing  is  favorable ;  but  the  recurring  furuncles  may  seriously 
exhaust  the  patient  by  pain  and  loss  of  sleep,  and  the  affection  cannot 
be  regarded  lightly.  Local  anaesthetic  measures,  except  heat  and  blood- 
letting, are  of  little  avail.  Morphine  by  the  mouth  or  hypodermically 
is  far  more  reliable.  Poulticing  is  to  be  condemned  as  inferior  to  hot 
fomentations,  which  must  be  changed  often  enough  to  be  decidedly 
stimulating  :  moist  warmth  may  feel  grateful  by  causing  relaxation  of 
the  tense  tissues,  but  it  will  generally  delay  resolution,  and  may  encour- 
age exuberant  polypoid  granulation  from  open  furuncles.  As  soon  as  it 
can  be  borne  pressure  by  conical  cotton  pledgets  covered  with  an  oint- 
ment of  yellow  oxide  of  mercury  will  materially  lessen  the  induration, 
all  pus  having  been  first  evacuated  and  the  cleansing  of  the  whole 
canal  completed  by  hot  water,  peroxide  of  hydrogen,  and  mopping. 
There  is  undoubted  possibility  of  transfer  of  infecting  material  to 
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other  parts  of  the  patient  or  to  other  persons,  whether  the  niierobic 
theories  be  correct  or  not ;  so  care  and  cleanliness  are  very  important. 
The  other  ear  of  the  patient  will  often  show  a  slight  desquamative 
and  itching  condition,  which  throws  light  on  the  furuncular  affection 
and  calls  for  prophylactic  treatment. 

Fungous  Aural  Disease. — The  typical  fungous  disease  of  the  ear 
is  caused  in  most  cases  by  one  of  the  forms  of  aspergillus,  but  is  rare 
enough  to  be  only  occasionally  observed  by  the  specialist,  although  an 
additional  group  of  suspicions  cases  should  perhaps  be  counted  with 
them.  Its  true  character  may  be  readily  overlooked  if  cerumen  impac- 
tion is  present,  the  inflammatory  condition  of  the  walls  being  ascribed  to 
the  irritation  of  the  wax-mass  or  the  efforts  for  its  removal.  Pain  is  prob- 
ably  the  most  important  diagnostic  sign,  since  cerumen  impaction  rarely 
gives  pain,  and  sudden  periodic  recurrence  is  also  rather  characteristic. 
The  walls  of  the  canal  may  be  so  swollen  as  to  afford  a  very  unsatis- 
factory view  of  the  fundus,  which  is  generally  filled  with  a  moist  solid 
material,  resembling  in  the  most  typical  cases  wet  newspaper  with  its 
mingled  white  and  black.  Generally,  however,  the  material  consists 
of  epidermal  flakes  upon  which  no  mould  can  be  recognized,  or  of  cer- 
umen with  such  flakes  covering  its  deeper  portion.  It  is  well  in  all 
suspicious  cases  to  place  some  of  the  flakes  on  removal  in  a  small 
bottle  with  a  little  damp  cotton  in  its  mouth,  and  preserve  it  for  a  few 
days  in  a  warm  place,  such  simple  means  serving  beautifully  to  give 
a  luxuriant  culture  of  any  mould  present,  and  clearing  the  doubtful 
diagnosis.  Copious  syringing  is  regarded  as  the  best  means  of  cleans- 
ing by  many  authorities,  but  I  have  generally  found  mopping  with 
the  cotton-carrier  necessary  as  an  aid.  Of  the  numerous  germicidal 
solutions  recommended,  such  as  fresh  hypochlorite  of  lime  (2  grains 
to  the  ounce)  or  alcohol,  none  probably  excel  the  peroxide  of  hydrogen, 
which  rarely  causes  any  discomfort. if  mopped  over  the  surface  in  full 
strength,  while  materially  aiding  the  detachment  of  the  collected  mate- 
rial. Dusting  the  dried  surfaces  with  impalpable  boric-acid  powder, 
to  which  Burnett  adds  chinoline  (1  :16),  rarely  fails  to  give  prompt 
relief  from  the  irritation  and  does  much  to  arrest  the  growth.  Such 
cases  should  be  watched,  however,  as  the  mycelial  filaments  may  have 
invaded  the  tissues  or  in  rare  cases  have  found  their  way  within  the 
tympanic  cavity;  so  total  eradication  may  not  be  at  once  possible. 
Recurrence  may  occur  also  through  renewal  of  the  conditions,  not 
easily  determinable  or  avoidable,  which  gave  rise  to  the  first  attack. 
Some  five  forms  of  Aspergillus  and  a  number  of  allied  fungi  have 
been  found  in  such  cases,  the  A.  nigricans  being  the  most  common ; 
but  the  clinical  picture  is  independent  of  the  precise  form  of  the 
parasite,  and  the  treatment  the  same  for  all.  The  use  of  oil  in  the 
ears,  which  is  so  common  in  domestic  practice,  is  charged  with  the 
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causation  of  a  number  of  these  cases,  its  rancidity  soon  giving  rise 
to  the  inflammatory  condition  which  furnishes  the  favorable  soil  for 
such  growth.  Moisture  is  doubtless  essential ;  so  the  drying  effect  of 
the  boric-acid  powder  is  an  important  matter,  and  after  its  habitual 
use  recurrence  has  been  so  rare  in  my  experience  that  the  tendency 
might  be  doubted  except  for  the  general  testimony  regarding  it. 

Caries  of  the  Bony  Canal. — As  the  result,  perhaps,  of  the  furun- 
cular  form  of  otitis  externa  we  may  have  a  more  severe  and  deeper 
affection,  laying  bare  the  bony  wall  and  giving  rise  to  caries  and  loss 
of  substance.  Such  cases  are  relatively  uncommon;  but  their  increased 
importance  and  the  great  difficulty  of  differentiating  them  from  those 
in  which  mastoid  suppuration  opens  into  the  auditory  canal  claim  for 
them  careful  consideration.  They  are  apt  to  exhibit  polypoid  granu- 
lations arising  from  some  part  of  the  canal  wall,  and  the  sinus  which 
is  invariably  present  can  generally  be  found  and  entered  by  a  fine 
probe,  which  will  then  pass  dowu  to  bare,  rough,  and  generally  cari- 
ous bone.  Such  polyps  of  the  canal,  unless  clearly  due  to  poulticing 
of  a  furuncle,  may  be  accepted  as  indicating  involvement  of  the  bone. 
Injection  of  the  tympanic  membrane  will  rarely  be  lacking,  and  pain, 
tenderness,  and  swelling  may  further  suggest  a  mastoid  lesion ;  but  the 
hearing  will  usually  be  fair  when  the  meatus  is  free,  the  sinus  cannot 
be  followed  to  any  depth  in  the  bone,  and  the  course  of  the  case,  though 
slow  and  tedious,  will  be  more  favorable  than  when  the  real  focus  of 
inflammation  is  deeper  and  less  accessible.  The  condition  is  a  local- 
ized periostitis  of  the  canal-wall,  and  is  essentially  the  same  as  the 
periostitis  externa  of  the  mastoid,  to  which  it  may  readily  extend. 
It  should  always  be  suspected  of  beiug  due  to  penetration  of  pus 
through  the  bone  from  the  antrum  or  mastoid  cells,  which  lie  close 
beneath  the  affected  point,  or  to  subperiosteal  burrowing  from  the  tym- 
panic attic.  Evacuation  of  retained  pus,  thorough  cleansing  of  the 
suppurating  track  by  syringing  and  mopping,  clearing  of  the  sinus- 
mouth  by  snipping  off  the  granulations  as  they  protrude,  and  cauter- 
izing cautiously  with  chromic  acid,  stimulation  of  the  sinus  (and  per- 
haps decalcification  of  any  dead  bone)  by  dilute  mineral  acid  in  2  to  4 
per  cent,  solution  of  iodine,  and  at  need  curetting  the  unhealthy  tissues, 
will  generally  give  a  safe  and  fairly  prompt  healing  with  l'etraction. 

Hyperostosis  of  the  Canal. — Akin  to  the  carious  lesion  of  the 
bony  wall  is  the  hypertrophic  inflammation  which  gives  rise  to  bony 
atresia  of  the  canal  or  the  formation  of  exostosis.  A  pedunculated 
form  at  times  affords  clear  evidence  that  a  polyp  has  undergone  ossifi- 
cation ;  but  usually  the  broad  sessile  growth  of  ivory  hardness  speaks  for 
a  hyperostosis  of  the  tympanic  bone,  most  marked,  as  a  rule,  at  one  or 
more  points.  Suppuration  has  almost  always  preceded  such  forma- 
tions, and  appears  to  have  been  the  exciting  cause,  perhaps  by  the 
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deeper  extension  of  the  irritating  effect  of  the  discharge  which  so  com- 
monly excoriates  the  surface.  Clinically,  we  find  a  rounded  yellowish 
mass  protruding  from  one  or  more  points  into  the  lumen  of  the  canal, 
sometimes  almost  totally  occluding  it.  Such  growths  are  often  multiple, 
and  may  increase  until  flattened  by  mutual  pressure  and  practically 
close  the  canal.  A  chink  will  generally  remain  between  them,  how- 
ever, and  they  are  rather  self-limited  in  their  growth ;  so  surgical  inter- 
vention for  their  removal  should  be  reserved  for  those  cases  in  which 
great  reduction  of  hearing  or  threatened  retention  of  pus  demands 
decided  measures  of  relief.  Iodine  and  pressure  may  act  sufficiently 
upon  the  soft  tissues  covering  the  nodules  to  maintain  an  adequate 
opening,  and  careful  syringing  and  probing  will  bring  away  the  col- 
lections of  epidermis  which  form  dangerously  beyond  them.  Pedun- 
culated masses  may  be  readily  removed,  but  those  with  broad  bases 
offer  serious  obstacles  to  the  surgeon's  success,  and  their  removal  is 
attended  with  no  small  danger  to  life.  The  burr  and  dental  engine 
have  done  good  service,  as  have  cutting  forceps,  files,  and  saws ;  but 
the  chisel  directed  to  the  cancellated  bone  from  which  the  eburnated 
mass  arises  is  the  surest  means  of  removal.  The  ivory  tissue  itself 
may  break  every  tool  that  is  employed  upon  it.  When  useful  hearing 
has  been  previously  destroyed  or  when  there  is  suspicion  of  antrum- 
caries  or  cholesteatoma  as  the  source  of  suppuration,  the  more  radical 
trephining  of  the  mastoid  may  be  the  safer  and  better  operation,  com- 
bined, if  desirable,  with  the  removal  of  the  posterior  wall. 

Laminated  Epidermis. — An  important  condition  is  quite  com- 
monly met  in  which  the  external  canal  is  occupied  by  a  more  or  less 
cerumen-like  plug,  which  proves  on  removal  to  consist  of  laminated 
epidermis.  Desquamative  inflammation,  as  this  condition  is  commonly 
called,  is  almost  invariably  a  secondary  affection,  the  seat  of  the  epi- 
dermal exfoliation  being  cicatricial  tissue  covering  the  ravages  of  a 
previous  destructive  inflammation  and  clothed  by  cells  of  peculiarly 
rapid  proliferating  power,  probably  derived  from  the  tympanic  mem- 
brane. The  canal-walls  and  the  remains  of  the  drum-membrane  may 
be  involved  in  the  process,  but  its  most  frequent  and  important  seat  is 
in  the  tympanum,  especially  its  upper  and  posterior  portions — the  attic 
and  antrum.  How  often  there  is  a  true  primary  cholesteato ma-forma- 
tion here  (the  margaritoma  of  Virchow)  does  not  concern  us  in  this 
section,  but  it  is  essential  that  we  recognize  that  any  involvement  of 
the  external  ear  by  this  process,  and  the  formation  of  the  "  sebaceous 
tumors  of  the  canal "  (Toynbee)  are  secondary  to  serious  and  intractable 
middle-car  disease.  Removal  is  difficult,  but  should  be  pressed  to  com- 
pletion by  gentle,  persistent  use  of  syringe,  probe,  curette,  and  forceps  ; 
and  the  clearing  of  the  external  ear  will  form  the  beginning  in  most 
cases  of  the  more  difficult  task  of  freeing  the  tympanum  and  its  adnexa. 
Vol.  III.— 77 
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The  exact  source  of  the  growth  is  to  be  sedulously  sought  by  displa- 
cing every  flake  not  organically  fast  to  the:  living  tissues,  and  the  back 
wall  especially  scrutinized  in  search  of  any  hidden  opening  into  the 
mastoid,  where  huge  masses  of  the  pearly  growth  may  be  hollowing 
out  the  bone  by  their  pressure  or  even  invading  the  cranial  cavity. 

Foreign  Bodies. — The  subject  of  foreign  bodies  has  been  already 
touched  upon.  The  essential  point  to  be  remembered  as  to  them  is  that 
their  presence  rarely  does  harm :  it  is  almost  always  the  unwise  effort  at 
removal  which  converts  an  unimportant  into  a  serious  condition.  It  is 
a  most  false  and  pernicious  pride  which  impels  the  practitioner  to  whom 
such  a  case  comes  to  persist  in  his  damaging  efforts,  rather  than  with- 
draw empty-handed  and  confess  failure.  Unless  he  or  some  one  else 
has  done  damage  the  body  may  remain  for  years  harmless,  as  countless 
records  prove.  The  panic  of  the  friends  or  patient  should  be  quieted 
first,  and  the  gravity  of  injury  explained  to  be  greater  than  that  of 
failure  to  remove  the  object :  such  an  explanation  made  after  failure 
may  fall  on  incredulous  ears.  Inspection  should  first  be  made  to  find 
if  a  foreign  body  be  actually  present;  and  here,  as  generally,  the  other 
ear  may  wisely  be  examined  for  one  which  has  been  forgotten  :  it  can 
at  least  give  an  indication  of  the  size  and  configuration  of  the  canal  in 
which  we  have  to  work.  In  children  (who  constitute  the  majority  of 
the  sufferers)  the  auditory  canal  is  to  a  greater  extent  cartilaginous  than 
in  the  fully-developed  adult  condition,  and  this  movable  portion  of  the 
canal  is  so  mobile  that  rotary  rubbing  in  front  of  the  ear,  especially  if 
aided  by  gravity,  will  often  work  a  smooth  and  slightly  impacted  body 
promptly  to  the  exit — a  manoeuvre  worth  trying  even  if  the  syringe 
and  other  instruments  are  at  hand.  The  syringe  is  far  the  best  instru- 
ment even  in  experienced  and  skilful  hands.  Besides  the  inspection, 
very  gentle  probing  under  full  illumination  to  determine  the  form, 
size,  and  mobility  of  the  foreign  body,  and  perhaps  to  begin  its  dis- 
lodgment,  is  the  first  step  to  a  proper  diagnosis  ;  then  careful,  persistent 
hot  syringing  is  the  treatment,  It  should  need  no  urging  that  peb- 
bles and  such  bodies  will  not  float,  and  that  gravity  is  better  as  a  helper 
than  as  an  opponent ;  yet  it  is  very  rare  to  see  the  syringing  done  with 
the  ear  directed  downward.  The  illumination  should  generally  be 
maintained,  both  as  making  the  syringing  more  intelligent  and  as  com- 
pelling the  straightening  of  the  ear  by  traction  in  the  direction  best 
adapted  to  give  the  water  freest  entrance  and  the  body  readiest  exit. 
Undue  caution  is  sometimes  urged  as  to  syringing  with  water  to  remove 
seeds  and  such  bodies  as  can  swell  by  absorbing  it,  Not  enough  should 
be  absorbed  by  an  hour  of  vigorous  douching  as  to  effect  such  a  result, 
and  the  dehydrating  use  of  alcohol,  etc.  may  follow  at  once  upon  the 
failure  of  the  water  to  remove  the  intruder.  Where  living  insects,  as 
maggots  or  beetles,  are  present,  oil  may  be  wisely  substituted  if  at 
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hand,  since  it  kills  many  which  seem  only  stimulated  to  more  painful 
movements  by  water.  A  little  chloroform  vapor  or  a  drop  or  two  of 
the  fluid  will  kill  the  most  resistent. 

An  impacted  foreign  body  is  often  retained  immovable  because  its 
largest  diameter  no  longer  corresponds  to  that  of  the  canal,  and  gentle 
rotation  bv  a  probe  or  curette  may  at  once  dislodge  an  obstacle  which 
direct  traction  or  the  gentle  posterior  pressure  of  syringing  would  only 
more  firmly  fix.  Delicate,  intelligent  manipulation  under  good  illu- 
mination is  more  conservative  and  rational  than  the  use  of  a  syringe 
with  force  enough  to  rupture  or  otherwise  injure  the  drum-membrane ; 
and  traction  instruments — the  wire  loop,  curette,  blunt  hook,  and  for- 
ceps— have  their  place  in  the  hands  of  competent  men.  But  a  thorough 
appreciation  of  the  anatomy  of  the  field  and  skill  in  such  manipula- 
tions are  requisite :  such  are  rarely  possessed  except  by  the  experienced 
specialist,  who  meets  five  or  ten  of  these  cases  in  a  thousand.  No 
damage  to  the  tissues  must  be  done  by  these  efforts,  and  their  employ- 
ment is  to  be  discontinued  after  a  few  unsuccessful  attempts.  The  ear 
should  be  gently  dried  by  absorbent  cotton,  dusted  lightly  perhaps  with 
boric-acid  powder,  and  the  removal  deferred  ;  or  the  agglutination 
method  may  be  tried  by  carrying  a  brush  charged  with  stiff  glue  into 
contact  with  the  body,  and,  after  it  has  dried  and  become  firmly 
attached,  drawing  or  coaxing  the  intruder  out  by  its  hold  upon  it. 
Forceps,  except  those  specially  designed  for  the  purpose,  are  generally 
very  dangerous  means  to  employ  :  they  rarely  permit  a  good  view  of 
the  body  as  the  effort  is  made  to  grasp  it,  are  generally  too  clumsy 
to  pass  between  it  and  the  walls,  and  in  slipping  are  very  likely 
to  force  the  body  deeper,  perhaps  through  the  drumhead  into  the 
tympanum. 

In  cases  of  serious  impaction,  where  dangerous  and  urgent  symp- 
toms have  already  appeared  (rarely  if  ever  except  as  the  result  of 
extraction  efforts),  the  auricle  should  be  turned  forward  by  an  incision 
close  behind  it,  the  cartilaginous  canal  dissected  away  from  its  attach- 
ments, and  the  extraction  then  done  in  the  short  bony  canal  thus  laid 
open  to  easy  access.  The  chisel  may  be  needed  to  secure  room  above 
or  behind  the  foreign  body,  and  leverage  or  strong  traction  then 
employed.  When  the  body  has  been  pushed  through  into  the  tym- 
panum, serious  traumatism  has  generally  been  already  done,  and  a 
considerable  series  of  fatal  cases  due  to  this  cause  are  on  record.  This 
should  be  clear  to  those  concerned  before  any  operative  intervention  is 
begun.  The  patient  is  to  be  kept  in  bed,  and  general  antiphlogistic 
treatment  employed,  such  as  freeing  the  bowels  and  securing  a  mild 
mercurial  impression.  Leeching,  cupping,  and  blistering  the  nape  of 
the  neck,  the  ice-bag  to  the  head,  and  such  measures  should  promptly 
follow  the  appearance  of  serious  constitutional  symptoms. 
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DISEASES  OP  THE  TYMPANIC  MEMBRANE. 

The  drum-membrane  is  rarely  the  seat  of  primary  or  strictly  limited 
disease,  but  shares  in  almost  all  of  the  inflammatory  affections  of  the 
external  and  middle  ear,  of  which  its  outer  and  inner  surfaces,  respec- 
tively, are  parts.  Traumatic  lesions,  such  as  rupture  or  puncture,  mav 
be  limited  to  it,  and  certain  inflammations  so  focus  their  intensity  upon 
it  that  we  may  make  the  diagnosis  a  fortiori — myringitis.  Many  forms 
of  interesting  lesion  may  be  seen  upon  or  through  its  surface,  and  hun- 
dreds of  pictures  would  be  requisite  adequately  to  portray  its  altera- 
tions ;  but  from  a  therapeutic  standpoint  these  deserve  little  more  than 
passing  notice  as  indications  of  wider  trouble,  calling  for  other  than 
local  treatment. 

The  perfection  of  the  smooth,  healthy  epidermis  of  the  drumhead  is 
shown  by  the  brilliancy,  and  that  of  its  position  by  the  form,  of  the 
light  spot,  which  should  appear  under  good  illumination  as  a  silvery 
triangular  reflection  upon  the  lower  anterior  portion,  with  its  apex  at 
the  centre  of  the  membrane  and  its  base  fading  at  the  margin.  Any 
departure  from  the  normal  shallow  funnel-shape  will  be  revealed  by 
shortening,  narrowing,  or  other  change  in  this  triangle  or  "  cone  (?)  of 
light,"  and  a  reflection  from  any  other  part  of  the  drumhead  is  wholly 
abnormal  and  noteworthy.  The  malleus  handle  should  be  clearly 
visible,  extending  from  the  centre  up  and  forward  to  the  margin  of 
the  membrane,  where  a  pearly  prominence  marks  the  position  of  its 
short  process — a  most  important  landmark  in  all  these  studies.  The 
color  of  the  drum-membrane  is  a  peculiar  pearly  gray,  its  exact  tint 
depending  upon  the  transparency  of  the  tissue  and  the  color  and 
proximity  of  the  inner  tympanic  Avail  beyond  :  it  is  therefore  darker 
over  the  niche  of  the  round  window  and  over  the  opening  of  the 
Eustachian  tube,  yellower  behind  the  hammer-tip,  Avhere  the  promon- 
tory shines  through,  and  whiter  peripherally  where  the  lower  four-fifths 
of  its  margin  is  thickened  by  the  fibrous  tissue  of  the  annulus  tendino- 
sus.  No  blood-vessels  are  visible  to  the  unaided  eye  in  the  normal 
membrane,  but  a  slight  irritation  will  distend  the  plexus  behind  the 
malleus  handle,  and  any  degree  of  vascularity  up  to  vivid  congestion 
may  be  seen.  The  introduction  of  a  speculum,  unless  extremely  gentle, 
may  cause  such  injection  by  its  pressure  upon  the  efferent  vessels  which 
pass  out  along  the  anterior  wall  of  the  canal ;  so  it  is  desirable  to  take 
note  as  to  this  before  using  a  speculum.  Backward  from  the  short 
process  runs  a  ridge,  the  posterior  fold,  which  is  usually  inconspicuous 
in  the  normal  state,  but  becomes  pronounced  and  prominent  in  most 
cases  of  depression  of  the  drumhead,  when  the  other  folds  in  this 
region  may  also  become  unduly  distinct.  The  malleus  handle  gener- 
ally seems  to  reach  a  little  below  the  centre  of  the  membrane,  and  to 


DISEASES  OF  THE  DRUMHEAD. 


1221 


stand  out  but  little  above  its  surface  :  it  may,  however,  be  much  fore- 
shortened by  retraction,  and  drawn  forward  or  back  of  its  normal  line, 
while  at  times  the  depression  of  the  membrane  around  it  may  make  it 
stand  out  almost  as  if  it  were  naked  and  separate  from  the  drumhead. 
These  depressed  conditions  are  generally  due  to  pressure  of  the  external 
atmosphere  upon  a  membrane  unsupported  from  within,  occlusion  of 
the  Eustachian  tube  preventing  the  renewal  of  the  tympanic  air,  which 
is  gradually  absorbed  by  the  walls  of  the  cavity.  With  many  other 
alterations  they  will  receive  attention  in  the  sections  on  middle-ear 
disease. 

Diseases  of  the  JDrumhead. 

The  strictly  localized  affections  of  the  drumhead  are  almost  invari- 
ably traumatic,  such  as  rupture,  puncture,  extravasation,  and  ulcera- 
tion. Rupture  is  not  uncommon  in  the  case  of  severe  head-injuries, 
when  bleeding  and  perhaps  copious  serous  discharge  may  suggest  frac- 
ture of  the  base  of  the  skull  extending  into  the  tympanum  or  canal. 
It  is  entirely  possible,  however,  that  such  symptoms  may  be  due  to  the 
local  lesion,  for  numerous  cases  recover  with  no  other  evidence  of  the 
graver  injury ;  and  the  vessels  of  the  drum-membrane  may  bleed  very 
freely,  and  the  tympanum  is  capable  of  secreting  pints  of  fluid  resem- 
bling the  cerebro-spinal.  The  external  canal  also  may  be  involved  in 
such  a  fracture,  especially  if  violence  has  been  transmitted  through  the 
condyle  of  the  lower  jaw.  Pneumatic  pressure  is  also  responsible  for 
mauy  ruptures,  especially  in  the  form  of  explosions  or  of  a  blow  upon 
the  ear,  as  in  boxing  the  ears.  Toynbee  laid  stress  upon  the  importance 
of  unexpectedness  in  such  cases,  and  was  skeptical  as  to  the  yielding  of 
a  normal  membrane  except  to  extreme  violence.  The  tear  in  the  mem- 
brane_is_generally  linear,  ofteuest  midway  between  the  malleus  and  the 
back  margin  but  may  be  located  in  any  portion,  and  have  an  oval, 
quadrate,  or  other  shape.  Healing  is  the  usual  result  if  meddlesome 
treatment  is  avoided,  and,  unless  coincident  concussion  of  the  labyrinth 
has  occurred,  hearing  may  be  perfectly  restored.  The  punctures  gener- 
ally result  from  the  introduction  of  pins,  etc.  to  scratch  the  ear,  though 
occasionally  from  the  accidental  penetration  of  a  twig,  their  form  and 
character  depending  upon  the  vulnerating  body.  Ulceration  may  take 
place  after  pressure  of  a  foreign  body  or  cerumen-plug  forced  down 
into  contact.  Extravasations  may  occur  from  violent  strains,  as  in  a 
paroxysm  of  whooping  cough,  or  from  direct  injury.  Expectancy  is 
advisable  in  the  treatment  of  all:  protection  by  a  pledget  in  the  exil 
of  the  canal,  antiseptic  if  so  desired,  will  generally  suffice,  with  avoid- 
ance of  violent  blowing  of  the  nose,  etc.  Syringing,  mopping,  or  other 
interference  should  be  reserved  until  suppuration  or  severe  pain,  unre- 
lieved by  dry  heat,  calls  for  intervention.    Inspection  is  of  course  desir- 
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able,  and  to  this  end  blood-clots  may  be  lifted  from  the  canal  in  the 
search  for  any  foreign  material  remaining  behind ;  but  even  this  had 
better  be  omitted  unless  there  is  reason  to  suspect  such  a  complica- 
tion. If  suppuration  supervene,  it  is  to  be  treated  as  an  acute  otitis 
media. 

Cold,  whether  from  air  or  water  of  low  temperature  entering  the 
auditory  canal  or  from  less  direct  impression,  may  give  rise  to  a  middle- 
ear  inflammation  of  which  the  brunt  falls  upon  the  membrane  ;  and  in 
the  absence  of  much  dulness  of  hearing  or  other  signs  of  general  tym- 
^aokfl  panic  involvement  we  may  term  the  condition  mvringitis.  The  acute 
form  is  marked  by  injection  of  the  membrane,  which  may  bring  out 
clearly  the  radiate  plexus  of  vessels  covering  its  intermediary  portion 
or  blend  into  a  partial  or  general  area  of  redness ;  by  epidermal  haze, 
thickening,  maceration,  or  exfoliation,  perhaps  with  formation  of  blis- 
ters of  limpid  or  bloodstained  contents ;  and,  subjectively,  by  stabbing 
or  throbbing  pain  with  little  fulness,  deafness,  or  re-echoing  of  the  voice 
through  the  head.  The  nares,  pharynx,  and  Eustachian  tubes  may  be 
normal,  and  the  affection  may  be  strictly  one-sided,  as  is  less  often  the 
case  with  acute  otitis  media.  The  separation  of  the  cuticle  at  times 
leaves  the  drumhead  denuded,  granular,  and  bathed  with  discharge, 
which  may  become  purulent  or  pseudo-membranous :  villous  or  poly- 
poid outgrowths  may  form  and  the  condition  tend  to  become  chronic. 

The  treatment  should  at  first  be  rather  expectant,  with  dry  heat, 
leeching,  and  gentle  hot  douching  to  control  the  pain.  Inflation  of 
the  tympanum  is  only  called  for  by  the  onset  of  decided  deafness. 
Instillations  of  any  sort  may  do  more  harm  than  good,  and  only  very 
light  dusting  of  the  surface  with  boric-acid  or  other  powder  is  at 
all  in  place.  The  drumhead  undergoes  prompt  spontaneous  healing 
in  most  cases  if  well  protected  ;  but  when  moist,  denuded,  and  per- 
haps granular,  as  a  more  chronic  condition,  it  may  call  for  vigorous 
dusting  with  boric  or  alum  powder,  painting  with  nitrate  of  silver 
or  tincture  of  chloride  of  iron,  and  the  internal  use  of  tonics  and 
alteratives. 

The  formation  of  abscesses  and  pearly  or  warty  growths  need 
hardly  be  referred  to,  because  of  their  rarity ;  but  tubercles  may  occa- 
sionally be  recognized  in  the  drum-membrane,  and  be  of  diagnostic 
importance  as  well  as  of  most  unfavorable  prognosis.  The  yellow- 
ish punctate  prominences  soon  tend  to  break  down  and  form  per- 
forations, which  only  by  their  multiplicity  indicate  their  specific  cha- 

ii/racter.    The  presence  of  more  than  two  coincident  perforations  should 

I  (I  arouse  a  suspicion  of  tuberculosis. 
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By  ROBERT  BARCLAY,  A.  M.,  M.  D. 


Disease  of  the  middle  ear  may  occur  under  one  of  two  conditions — 
either  alone,  as  simple  local  inflammation,  or  as  an  intercurrent  inflam- 
matory feature  of  general  diseases.  For  instance,  acute  purulent  otitis 
media  may  occur  alone,  when  we  find  local  and,  usually,  general  symp- 
toms, the  latter  dependent  upon  the  character  and  intensity  of  the  local 
inflammation ;  or,  on  the  other  hand,  the  same  lesion  may  occur  as  a 
feature  of  one  of  the  exanthemata,  such  as  scarlatina,  the  local  inflam- 
mation being  due  to  the  influence  of  the  poison  of  the  general  disease. 
Moreover,  the  local  organ  and  the  general  system  may  be  mutually 
retroactive,  thus  producing  or  aggravating  both  local  and  general 
symptoms  of  the  morbid  condition.  In  either  case,  therefore,  we 
have  at  least  two  distinct  sets  of  symptoms,  but  of  different  nature  and 
development  and  of  unequal  intensity  •  and  it  is  important,  especially 
in  morbid  conditions  endangering  the  life  of  the  patient,  to  bear  this 
distinction  in  mind  and  to  differentiate  symptoms  accordingly. 

It  has  been  well  said  by  J.  Orne  Green  : 1  "  Symptoms,  however 
slight,  should  not  be  neglected ;  the  natural  course  of  the  disease, 
whatever  its  variety,  should  be  understood  and  its  course  watched ;  if 
necessary,  local  or  general  treatment  should  be  used  to  assist  nature; 
and,  finally,  the  case  should  remain  under  observation  till  recovery  is 
perfect  or  as  nearly  so  as  the  particular  disease  will  admit.  This  latter 
point,  the  insurance  of  perfect  recovery,  is  all-important,  for  a  little 
remaining  disease  may  be  sufficient  to  produce  hypertrophy  of  the 
mucous  membrane,  which  will  go  on  insidiously  for  a  long  time  before 
it  is  noticed  by  the  patient." 

From  the  fact  that  the  actual  existence  or  non-existence  of  aural 
disease  cannot  be  determined  without  physical  and  otacoustical  exami- 
nation, and  from  the  fact  that  the  transformation  of  a  comparatively 
harmless  into  an  extremely  dangerous  condition  of  aural  disease  may 
occur  suddenly,  we  should  at  frequent  intervals  note  the  character  and 
progress  of  the  disease  by  inspection,  auscultation,  and  otacoustie  exam- 
ination of  the  middle  ear  and  Eustachian  tube. 

1  "The  Importance  of  Early  Recognition  of  Ear  Disease,"  Report  of  Annual  Meeting 
of  the  Mass.  Med.  Soc,  June  9,  1880. 
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Concerning  one  visible  portion  of  the  middle-ear  tract,  the  mem- 
brana  tympani,  it  may  be  said  that  it  is  the  translucent  window  of 
the  middle  ear,  the  frame  on  which  are  hung  the  therapeutic  signs 
of  otitis  media,  the  screen  upon  which  arc  projected  the  dissolving- 
views  of  middle-ear  disease.  Upon  this  membrane  the  careful  prac- 
titioner constantly  keeps  a  watchful  eye,  as  there  he  can  ascertain  the 
needs  of  his  patient. 

It  must  be  remembered  that  the  ear,  although  an  organ  of  special 
sense,  is  neither  separate  from  nor  independent  of  the  organism  at 
large.  It  is  constructed  of  and  contiguous  to  bone,  cartilage,  muscle, 
skin,  nerve,  serous  and  mucous  membrane,  blood-vessels,  and  lymphat- 
ics, which  are  liable  to  the  same  diseases,  subject  to  the  same  vital  laws, 
as  corresponding  tissues  elsewhere.  Hence  it  is  that  the  treatment  of 
diseases  of  the  ear,  more  especially  of  those  of  the  middle  ear,  depends, 
as  a  rule,  upon  the  existence  and  character  of  extra-aural  or  constitu- 
tional factors  rather  than  upon  local  aural  conditions  alone.  Mr.  Erich- 
sen  has  said  :  "  In  undertaking  the  curative  treatment  of  inflammation 
the  surgeon  must  not  allow  himself  to  be  led  away  by  the  name  of  the 
affection  with  which  he  has  to  do,  but  he  must  be  influenced  in  the 
means  that  he  adopts  by  the  constitutional  condition  of  the  patient, 
by  the  type  of  the  inflammatory  fever,  and  by  the  state  of  the  diseased 
part ;  for  nothing  presents  greater  variety  than  the  management  of  the 
inflammatory  process  in  different  conditions  of  the  patient  and  in  the 
different  phases  of  the  disease."  1 

This  brings  us,  practically,  to  a  consideration  of  certain  radical 
principles  which  apply  to  the  management  of  cases  of  middle-ear 
disease  in  general ;  and  there  are  certain  precautions  to  be  taken,  cer- 
tain circumstances  and  conditions  to  be  carefully  investigated,  and  if 
abnormal  rectified,  in  every  case  of  middle-ear  disease  if  the  practitioner 
intends  to  proceed  upon  the  cardinal  principle  of  rational  therapeutics. 

The  age  of  the  patient  should  be  ascertained  and  considered  :  first, 
because  the  peculiarities  of  structure  of  the  ear  at  different  stages  of 
development  after  birth  may  modify  the  course  of  the  disease ;  and, 
secondly,  because  a  knowledge  of  the  age  will  assist  us  in  estimating 
the  degree  of  influence  exercised  upon  the  ear  by  changes  taking  place 
elsewhere  in  the  body.  For  instance,,  from  about  the  seventh  or  tenth 
month  of  age  until  the  second  year,  as  a  rule,  teeth  are  cut.  The  devel- 
opment, crowding,  and  decay  of  these  exert  by  reflex  irritat  ion  a  marked 
influence  on  the  predisposition  to  and  production  of  aural  disease,  and 
should  therefore  be  carefully  noted  and  attended  to  remediallv.  At  the 
age  of  three,  six,  and  twelve  years,  approximately,  (Ik1  eruption  of  the 
so-called  three-,  six-,  and  twelve-year  molar  teeth  occurs,  and  between 
the  above  ages  the  intermediate  dentition  or  dental  disease,  if  any.  may 
1  Erichsen,  The  Science  and  Art  of  Surgery,  Lea  Bros.  &  Co.,  1881,  p.  147. 
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so  strongly  impress  the  ear  that  this  factor  should  not  be  overlooked. 
Should  such  irritation  be  present,  in  addition  to  local  treatment  directed 
against  the  dental  and  aural  local  condition  remedies  which  tend  to 
restore  vaso-motor  tone  and  renew  activity — such,  for  example,  as  hy- 
drobromic  acid  and  strychnine — are  indicated.  In  young  children  the 
writer  has  found  chamomile  of  great  service  in  aural  troubles  associated 
with  dental  or  gingival  irritation,  especially  that  attending  the  eruption 
of  the  deciduous  teeth.  We  may  use  chamomile  as  advised  by  Ringer,1 
"  bv  steeping  four  to  six  heads  of  chamomile-flowers  in  a  tea-cupful  of 
boiling  water  for  an  hour,  and  then  giving  a  tea-spoonful  every  hour."2 
On  the  approach  of  puberty  we  may  look  for  aural  trouble  due  to 
the  tonsillar  enlargement  often  occurring  at  this  period.  The  enlarged 
tonsils  after  this  sexual  crisis  has  passed  return,  as  a  rule,  to  a  normal 
condition. 

In  females,  especially  at  this  period,  the  nervous  system  is  in  such 
a  hypersesthetic  condition  that  its  influence  is  often  manifested  on  aural 
disease. 

The  indication  is  for  remedies  checking  glandular  enlargement, 
hypertrophy,  and  hyperplasia,  and  those  promoting  reabsorption  of 
plastic  exudates,  yet  they  must  not  be  pushed  so  as  to  disturb  general 
growth  or  the  integrity  of  healthy  tissue.  For  example,  the  internal 
administration,  after  meals,  of  the  syrup  of  the  iodide  of  iron,  well 
diluted  with  water,  with  local  application  of  astringent  solutions — 
notably  those  of  the  ferric  salts — is  useful.  At  the  age  of  puberty  the 
patient  should  be  removed  from  circumstances  and  associations  tending 
to  nervous  excitement,  while  auxiliary  remedies  to  soothe  nervousness 
should  be  employed  judiciously  and  as  sparingly  as  possible. 

At  about  the  sixteenth  or  nineteenth  year  of  age,  or  perhaps  some- 
what later,  the  eruption  of  the  third  molar  or  "wisdom"  teeth  may  be 
expected.  Rarely  these  teeth  do  not  appear  until  late  in  life.  In 
many  cases,  however,  for  years  after  the  teeth  are  full  grown  they  are 
partially  overlapped  from  behind  by  a  finger-like  extension  of  the  gum, 
which,  although  seemingly  a  trifling  abnormality,  nevertheless  aggra- 
vates aural  disease  in  many  cases. 

In  middle  age  we  look  for  all  those  troubles  due  to  exposure,  hurry, 
the  over-work  and  worry  of  commercial  competition,  or  the  pinch  of 
necessity  in  the  struggle  for  existence — catarrhal  inflammation,  neglected 
personal  hygiene,  uncleanly  or  diseased  teeth,  inactive  skin,  irregular 
diet,  and  insomnia,  each  of  which  may  be  a  causative  factor  in  aural 

1  Handbook  of  Therapeutics,  1875,  p.  571. 

1  See  also  Sexton,  "  On  the  Affections  of  the  Ear  arising  from  Diseases  of  the 
Teeth,"  Prize  Essay,  Amcr.  Journ.  Med.  Sciences,  Jan.,  1880,  abstract  Dental  Cosmos, 
Feb.,  1880,  p.  92;  ibid.,  "The  Care  of  the  Teeth  from  a  Medical  Practitioner's  Stand- 
point," Med.  Record,  1889,  No.  35  ;  Barclay,  "  On  the  Kelation  between  Diseases  of  the 
Teeth  and  Ears,"  Med.  Record,  Aug.  3,  1889,  p.  119. 
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disease,  and  as  such  merits  due  regard  and  appropriate  treatment,  as 
recommended  elsew  here.1 

Later  in  life  we  find,  aa  factors  in  perpetuation  of  middle-ear 
disease,  oral  irritation  from  the  artificial  dentures  worn  after  the 
teeth  are  gone,  particularly  if  they  are  made  of  unsuitable  material 
notably  vulcanized  red  rubber  ;  shells  of  the  crowns  or  remnants  of  the 
roots  of  teeth  ;  gingivitis;  hyperostosis  den  than  ;  pyorrhoea  alveolaris; 
periostitis;  pericementitis;  tartar;  hypertrophy  of  the  gums ;  catarrhal 
inflammation  of  the  buccal  mucous  membrane  ;  numerous  amalgam  or 
imperfect  fillings ;  and  other  oral  sources  of  reflex  aural  irritation,  too 
numerous  to  mention,  should  be  looked  for  and  receive  attention.  If 
our  acquaintance  with  oral  pathology  be  so  limited  as  to  leave  reason- 
able doubt  as  to  the  existence  of  oral  irritation  or  disease,  we  should 
seek  counsel  in  diagnosis  from  a  skilful  dental  surgeon ;  for  if  such  oral 
irritant  be  overlooked  success  in  treatment  is  delayed  and  often  impossible. 

In  females  between  the  ages  of  forty-two  and  forty-eight  years, 
approximately,  we  may  find  aural  disease  arising  from  or  aggravated 
by  the  menopause. 

It  should  be  stated  also  that  venereal  excess  or  abuse,  masturbation, 
onanism,  unnatural  or  over-frequent  sexual  indulgence,  may  so  strongly 
impress  the  system  as  markedly  to  affect  the  ear  and  the  course  of  otitis 
media. 

The  possibility  of  idiosyncrasy  on  the  part  of  the  patient  to  drugs 
and  other  remedial  measures  should  be  remembered. 

Occiqiation  and  environment  are  important  factors  in  predisposi- 
tion, production,  and  persistence  of  ear  disease.2 

If  he  may  do  so,  a  patient  suffering  with  otitis  media  should  seek 
other  occupation  or  environment  if  at  the  time  engaged  in  that  which 
is  noisy,  dusty,  ill-ventilated,  overheated,  damp  or  moist,  requiring 
night  service  or  contact,  direct  or  indirect,  with  noxious  substances, 
in  a  draught  of  air,  in  condensed  atmosphere,  or  with  out-door  expos- 
ure in  inclement  weather. 

Habit  and  hygiene  are  potent  factors  in  assisting  or  retarding 
recovery  from  ear  disease.  The  use  of  alcoholic  liquors,  tobacco ;  the 
excessive  chewing  of  gum ;  Turkish  baths  (except  in  the  gouty  or 
rheumatic  diathesis) ;  picking  the  ears  ;  warm  bathing ;  sea-bathing,3 

Sexton,  "Catarrhal  Inflammation  of  the  Upper  Air-Tract,"  Med.  Record,  Jan. 
30,  1886 ;  Burnett,  "  Reflex  Aural  Phenomena  from  Naso-pharyngeal  Catarrh,"  Trans. 
Amer.  Otol.  Soc,  1884,  p.  273. 

2  Sexton,  "Causes  of  Deafness  among  School-children,"  No.  5,  1881,  Circ.  Bureau 
Educat.,  Washington,  DC.;  Barclay,  "The  Whistle  Signal:  A  Plea  for  the  More 
Safe  Management  of  Railroads,"  Journ.  of  Nat.  Assoc.  of  Rtvy.  Surg.,  Fort  Wayne, 
Ind.,  July,  1889. 

8  Bacon,  "  Sea-Bathing  as  a  Cause  of  Ear  Disease."  Med.  News,  Jan.  29, 188/  ;  Sexton, 
"  Diseases  of  the  Ear  from  Bathing,"  Medical  Record,  May,  4,  1878. 
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wearing  the  hair  too  short  or  wetting  it  when  brushing;  wearing 
mufflers,  boas,  comforters,  or  other  neckgear ;  wearing  mackintoshes, 
tins,  or  other  similar  clothing  for  warmth;  excessive  or  insufficient 
exercise ;  overfeeding,  eating  highly-seasoned  food ;  tight  lacing ; 
the  abuse  of  tea,  coffee,  chocolate,  cocoa ;  want  of  the  necessaries  of 
life,  these  aggravate  and  prolong  aural  disease,  and  should  be  dis- 
countenanced, and,  if  possible,  discarded. 

A  congenital  taint  of  such  diseases  as  cancer,  phthisis,  syphilis,  gout, 
scrofula,  struma,  and  tuberculosis  modifies  the  vitality,  resisting  power, 
and  energy  of  certain  tissues  in  the  ear,  as  well  as  throughout  the  entire 
organism,  which  is  manifested,  for  instance,  as  in  rheumatism  or  in 
syphilis  of  the  ear,  and  more  or  less  modifies  the  choice  of  direct  and 
indirect  remedies. 

Since  maltreatment  will  modify  the  course  of  aural  disease,  it  is 
well  to  ascertain  what  procedures  have  been  employed  by  others  at 
or  before  the  time  when  the  case  is  first  seen  by  us,  and  we  must  esti- 
mate their  influence  in  determining  the  character  and  extent  of  the 
underlying  morbid  process.  Every  procedure  not  directly  beneficial 
should  be  discontinued  at  once.  Especially  harmful  during  acute 
otitis  media  are  the  use  of  the  nasal  douche,  the  sniffing  up  into  the 
nose  of  water  or  other  liquids,  nasal  syringing,  nasal  cautery,  or  sur- 
gical operations,  since  aggravation  of  aural  trouble  may  result  from 
nasal  irritation,  and  since  fluids  used  by  such  means  are  very  apt  to 
gain  entrance  to  the  middle  ear  through  the  Eustachian  tube,  not- 
withstanding the  greatest  possible  care  in  their  employment.  This 
is  a  particularly  dangerous  accident,  inasmuch  as  fluids  thus  projected 
into  the  middle  ear  are  apt  to  pass  over  to  the  outer  side  of  the  malleo- 
incudal  body  in  the  tympanic  attic,  and  there  lodge  in  its  outer  com- 
partment— the  malleo-incudal  niche  or  nook — where  they  often  induce 
the  most  painful,  incurable,  and  destructive  inflammation.1 

Inquiry  should  be  made  as  to  the  habitual  use  of  narcotics;  the 
abuse  of  systemic  remedies,  such  as  quinine,  for  example ;  the  frequent 
or  prolonged  syringing  of  the  ear,  so  apt  to  cause  maceration  and  to 
favor  the  growth  of  polyps.  If  any  of  these  be  found  they  should  be 
at  once  prohibited. 

Since  in  otitis  media,  characterized  by  a  condition  of  vaso-motor 
paresis,  the  disease  may  persist,  reflexly  from  structural  lesions  else- 
where, a  general  physical  examination  should  be  made  with  a  view- 
to  discovering  and  removing,  if  found,  any  such  existing  cause  of 
vaso-motor  relaxation.2 

1  Buck,  "On  the  Renewed  Employment  of  the  Nasal  Douche  and  Kindred  Proce- 
dures," Tram.  Amer.  Olol.  Soc,  1890,  p.  547. 

J  Woakes,  Deafness,  Giddiness,  and  Noises  in  the  Head,  1880,  pp.  7, 128,  200,  el  seq.  ; 
Burnett,  "Keflex  Aural  Phenomena  from  Naso-pharyngeal  Catarrh,"  Trans.  Amer. 
Olol.  Soc.,  1884,  p.  273. 
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The  gravity  of  complicated  case,-,  of  otitis  media  is  such  that  Bpe- 
cial  consideration  seems  duo  them.  Dangerous  complications  are  more 
apt  to  occur  during  the  chronic  than  the  acute  stage  (sec  Chronic  Puru- 
lent Otitis  Media),  and  as  a  rule  arise  from  one  of  the  following  causes  : 
deformity  or  imperfect  development  of  the  parts;  a  debilitated  or 
deteriorated  condition  of  the  general  system;  very  pronounced  reflex 
aural  irritation  ;  improper  therapeutic  procedures  which  contribute  new 
sustaining  factors  or  intensify  old  ones  ;  and  neglect  to  meet  the  indi- 
cations of  the  particular  case,  especially  those  calling  for  the  re-estab- 
lishment of  vaso-motor  tonicity  and  for  the  removal  of  secretions  and 
diseased  tissue. 

Inasmuch  as  the  indications  for  treatment  of  complicated  otitis 
media  vary  indefinitely  in  the  different  cases,  the  treatment  in  general 
must  be  that  based  upon  established  therapeutic  principles,  modified  by 
or  conjoined  with  that  based  upon  special  ones,  elsewhere  discussed,  for 
each  particular  variety  of  otitis  media  with  which  complications  may 
occur.  As  a  rule,  however,  if  the  treatment  elsewhere  recommended 
for  otitis  media  prove  insufficient  to  quiet  the  trouble,  complications 
which  arise  will  be  amenable  to  aural  surgical  procedures  only,  for  the 
full  discussion  of  which  the  reader  must  be  referred  to  works  on  aural 
surgery.  In  these  cases  especially  the  practitioner  should  not  be  con- 
tent to  temporize  with  further  medicinal  treatment  exclusively,  but 
proceed  at  once,  in  the  manner  recommended  by  the  best  authorities 
on  aural  surgery,  to  invade  the  stronghold  of  the  disease  and  remove 
therefrom  or  counteract  whatever  may  retard  recovery.  "  The  object  of 
every  operation  is  the  removal  of  some  condition  that  either  threatens 
life  or  interferes  with  the  comfort  and  utility  of  existence;  and  the 
more  safely  as  well  as  certainly  a  surgeon  can  accomplish  this  object 
the  better  will  he  do  his  duty  to  his  patients  and  the  more  successful 
will  he  be  in  his  practice."  1 

1  Erichsen,  op.  cit,  p.  72. 

See  the  article  on  Chronic  Middle-Ear  Disease  in  this  volume. 

For  a  complete  study  of  these  questions  the  reader  is  referred  to  the  following 
authors:  Bacon,  "Diseases  of  the  Mastoid  Process,  with  a  Report  of  Cases,"  Archiv. 
Otol.,  vol.  viii.  Nos.  3  and  4,  1889  ;  Buck,  "  Diseases  of  the  Mastoid  Process,  etc.," 
Archiv.  Ophlhalm.  and  Otology,  1873,  iii. ;  ibid.,  "  On  Certain  Technical  Details  relating 
to  Perforation  of  the  Mastoid  Process,  and  the  After-treatment,"  Tram.  Amer.  Otol 
Soc,  1886,  623  ;  Green,  J.  O.,  "  The  Treatment  of  Inflammations  of  the  Mastoid,  with 
an  Analysis  of  Eighty  Operations,"  Amer.  Journ.  Med.  Sciences,  Dec,  1890 ;  Sexton, 
"  The  Question  of  Trephining  the  Mastoid  Process,"  Trans.  Amer.  Otol.  Soc,  1886,  605 ; 
Green,  J.  0.,  "  Diseases  of  the  Brain  in  its  Relation  to  Inflammations  of  the  liar," 
Med.  and  Surg.  Rep.  of  the  Boston  City  Hospital,  2d  Ser.,  1877  ;  Amidon,  "A  Plea  for 
More  Heroic  Surgical  Interference  in  Affections  of  the  Brain,"  Med.  News,  June  21, 
1884;  Brauns,  "Successful  Trephining  in  Cerebral  Abscess  following  Otorrhea," 
Archiv  f.  Ohrenheilk.,  vol.  xxix.  p.  161;  Lippincott,  " Mastoiditis  Interna  Purulenta 
following  Erysipelas,"  Med.  News,  Oct.  11,  1890;  also  Trans.  Amer.  Otol.  Soc,  1890; 
Arbuthnot-Lane,  "  The  Treatment  of  Pya-mia  consequent  upon  Disease  of  the  Middle 
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Acute  Catarrhal  Otitis  Media. 

In  order  to  make  a  choice  of  remedies  rationally  let  us  first  con- 
sider the  nature  of  the  morbid  processes  with  which  we  have  to  deal. 

This  morbid  process  is  characterized  by  congestion,  retardation  of 
the  outgoing  current  of  venous  blood  in  the  inflamed  area ;  by  hyper- 
emia, determination  of  an  abnormal  amount  of  arterial  blood  to  the 
arterioles  of  the  region  j  by  swelling  of  the  mucous  membrane  and 
dryness  of  its  surface ;  and  by  cessation  of  function  of  the  ciliated 
epithelium  of  the  mucous  membrane  of  the  Eustachian  tube. 

These  changes  are  the  same  in  this  as  in  the  other  varieties  of  acute 
inflammation  of  the  middle  ear,  and  so  far  the  indications  for  treat- 
ment are  the  same  in  all. 

Now,  however,  if  the  disease  does  not  subside,  there  follows  a 
transformation,  and  the  diseased  process  may  proceed  as  a  catarrhal, 
purulent,  serous,  croupous,  gangrenous,  or  haBinorrhagic  otitis  media. 

If  the  disease  goes  on  as  a  simple  catarrhal  inflammation,  after  a 
variable  period  of  time  exudation  takes  place  from  the  blood-vessels ; 
the  function  of  the  mucous  glands  is  resumed,  but  to  an  exaggerated 
degree;  and  the  mucus  so  profusely  secreted  is  not  only  thicker  or 
thinner  than  normal,  but  acrid  and  irritating  as  well.  The  epithelial 
cells  now  undergo  a  change ;  the  superficial  ones  desquamate,  and  new 
ones  rapidly  form  to  take  their  place.  Those  cast  off  are  suspended  in 
the  discharged  mucus.  In  some  unusual  cases  the  production  of 
new  epithelial  cells  is  slower  than  the  desquamation  of  the  old  ones, 
whence  mucous  ulcers  are  formed.  Except  in  these  cases  the  mucous 
membrane  undergoes  no  structural  change,  and  in  case  of  sudden 
death  from  other  cause  no  evidence  of  this  disease  will  be  found  at 
the  autopsy. 

If  the  disease  develop  in  a  membrane  previously  healthy  and  with- 
out attendant  constitutional  disease  or  dyscrasia,  entire  recovery  is  the 
rule.  If  however,  it  develop  in  one  previously  affected  with  chronic 
catarrhal  inflammation  or  in  one  whose  vitality  or  function  has  been 
impaired  by  constitutional  disease  or  dyscrasia,  reflex  irritation,  ner- 
vous atony,  extension  of  naso-pharyngeal  disease,  or  other  morbid  con- 
dition, instead  of  a  cessation  of  the  inflammation  with  drainage  and 
reabsorption  of  its  products,  and  entire  recovery,  we  may  have,  subse- 
quently, partial  thickening  of  the  mucous  membrane,  with  impaired  or 
over-active  function  of  the  mucous  glands — a  "dry"  or  a  "fluent 

Ear  unassociated  with  Thrombosis  of  the  Lateral  Sinus,"  Brit.  Med.  Jonrn.,  June  28, 
1890;  Barcl;iy,  "  Alness  of  the  Brain  in  its  Relation  to  [nflammation  of  the  Middle 
Ear,"  Weekly  Med.  Review,  St.  Louis,  Nov.  28,  1891,  p.  422;  ibid.,  St.  Louis  Courier  of 
Med.,  Oct.  1890,  p.  176 ;  ibid.,  "  Abscess  of  the  Middle  Ear,"  Trans.  Med,  Soc.  of  the 
State  of  Missouri,  1890,  p.  203;  also,  St.  Louis  Med.  and  Surg.  Journ.,  Jan.  1891,  p.  18; 
miscellaneous  reports,  Trans.  Amer.  Otol.  Soc.,  1890  and  1891. 
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chronic  catarrh,"  with  exudation  of  plastic  material  which  is  sub- 
sequently transformed  into  new  tissues. 

The  catarrhal  process  may  instead  be  transformed  into  the  purulent 
— a  frequent  occurrence  in  the  debilitated — or  into  the  croupous,  hem- 
orrhagic, or,  at  worst,  gangrenous  form  of  inflammation  of  the  affected 
membrane. 

From  the  fact  that  this  mucous  membrane  extends  from  the 
pharyngeal  orifice  of  the  Eustachian  tube  to  the  terminal  pneumatic 
cells  near  the  digastric  fossa  of  the  mastoid  bone,  covers  all  structures 
contained  in  the  middle-ear  tract,  forms  folds,  bands,  and  septa  irregu- 
larly disposed,  which  extend  from  or  stretch  between  these  structures 
and  lie  upon  the  periosteum,  we  can  readily  understand  the  discomfort, 
pain,  and  disability  it  may  produce.  For  example :  if,  at  the  outset, 
from  swelling  of  the  mucous  membrane  the  lumen  of  the  Eustachian 
tube  be  closed,  we  would  anticipate  phenomena  due  to  closure  of  the 
tympanum,  to  disturbance  of  the  tension  of  the  transmitting  mechan- 
ism, hindrance  of  vibration  of  the  membrana  tympana,  and  checking 
of  drainage.  Rarely  the  disease  may  be  accompanied  by  phenomena 
due  to  disturbance  of  neighboring  parts,  such  as  facial  paralysis,  tooth- 
ache, or  hemicraliia,  elevated  temperature,  constipation,  agonizing  pain, 
ear-cough,  nausea,  fever,  etc. 

Taking  the  worst  case  as  a  type,  so  that  it  may  contain  all  the  indi- 
cations for  treatment  which  are  likely  to  be  present,  let  us  consider 
one  having  symptoms  of  sthenic  constitutional  disturbance — rapid  tense 
pulse,  high  temperature,  constipation,  agonizing  aural  and  meningeal 
neuralgia,  nausea,  etc. 

In  clinical  features  this  disease  at  the  outset  is  so  nearly  identical 
with  acute  purulent  otitis  media  that  a  differential  diagnosis  between 
them  at  this  early  stage  is  not  always  possible,  although  we  might 
naturally  apprehend  suppuration  if  the  patient  be  unhealthy  or  debili- 
tated. The  indications  for  treatment,  however,  at  this  early  stage  are 
quite  clear,  and  should  be  met  promptly  without  regard  to  subsequent 
differentiation.  From  the  fact,  though,  that  suppuration  may  occur, 
which  is  essentially  a  condition  of  debility,  prudence  should  warn  us 
against  the  too  vigorous  or  prolonged  employment  of  those  remedies 
— general  bloodletting,  for  example — which  depress  the  vital  powers  or 
abstract  the  useful  resources  of  the  body.  It  has  been  satisfactorily 
demonstrated,  and  quite  recently  again  by  Drs.  Clarence  J.  Blake  and 
Win.  S.  Bryant,1  that  in  the  normal  state  the  malleo-incudal  nook  from 
the  rest  of  the  tympanum,  and  the  attic  from  the  atrium  of  the  tympa- 
num, may,  by  reduplications  and  septa  of  mucous  membrane,  be  wholly 
separated,  or  so  nearly  so  that  a  slight  swelling  of  the  membrane  from 
congestion  would  render  it  complete;  and  that  the  reduplications  of 
1  Archiv.  Otolog.,  vol.  xix.  No.  4,  pp.  209-232. 


ACUTE  CATARRHAL  OTITIS  MEDIA. 


1231 


the  mucous  membrane  in  these  compartmeuts  may  be  so  extensive  as  to 
largely  increase  the  secreting  surface  thereof,  thus  rendering  probable 
the  rapid  and  copious  production  of  secretions  during  inflammation. 

Moreover,  the  various  smaller  compartments  of  the  malleo-incudal 
nook  frequently  have  no  outlet.1 

Now,  when  the  drumhead  is  intact  there  is  no  known  method  of 
determining  the  existence  or  non-existence  of  these  peculiarities  of 
conformation  in  the  middle  ear,  whence  the  acute  congestion  of  the 
middle  ear  may  in  any  given  case  be  a  portent  of  a  condition  of  immi- 
nent danger  to  life.2 

These,  then,  being  the  characteristics  of  the  morbid  process  with 
which  we  have  to  deal,  let  us  turn  our  attention  more  directly  to  the 
therapeutic  problem. 

Having  removed  all  palpable  causes  of  the  trouble,  our  attention 
must  be  directed  to  the  relief  of  venous  congestion,  and  we  should 
influence  the  hepatic  and  portal  venous  system  with  such  drugs  as 
calomel  and  jalap,  10  grains  of  each  at  one  dose,  or  4  grains  of  cal- 
omel with  10  grains  of  powdered  rhubarb  taken  at  bed-time.  In  other 
cases  we  may  give  ^  or  grain  of  calomel  with  sodium  bicarbonate 
every  hour  or  half  hour  until  1  or  2  grains  of  calomel  are  taken, 
after  which  an  active  saline  cathartic  (not  containing  surplus  acid,  as 
the  Seicllitz  powder  does)  should  be  administered.  By  some  it  is 
thought  best  to  bleed  from  neighboring  parts,  notably  near  the  tragus, 
by  animal  or  mechanial  leeching.  Again,  we  may  try  general  venous 
bleeding  from  the  median  basilic  or  median  cephalic  vein.  It  is 
advisable  to  reduce  general  arterial  tension,  and  of  the  various 
remedies  which  claim  pre-eminence  for  this  purpose,  veratrum  viride, 
through  the  action  of  its  alkaloids  jervine  and  veratroidine,  is,  for 
adults,  facile  princeps,  "  for  jervine  is  a  most  powerful  vaso-motor 
depressant,  relaxing  to  a  remarkable  degree  the  walls  of  the  blood- 
vessels everywhere ;  and  not  only  does  it  do  this,  but  at  the  same  time 
so  quiets  the  heart  by  an  action  over  its  muscle  or  ganglia  as  to  reduce 
its  force,  thus  preventing  engorgement ;  while  veratroidine,  by  stimu- 
lating the  inhibitory  nerves  of  the  heart,  also  slows  its  beat,  fills  the 
ventricles,  and  allays  excitement," 3  and  "  so  dilates  the  blood-paths  that 

1  Politzer,  "  Pathologische  Veriinderungen  in  der  Hammer- Ambossnische,"  Die 
Anatomische  und  Histobgische  Zcrgliedering  des  Menschlichen  Gehororqans,  etc.,  1889, 
86-88. 

2  Green,  J.  O.,  "Disease  of  the  Brain  in  its  Relation  to  Inflammations  of  the  Ear/' 
Med.  and  Surg.  Rep.  of  the  Bost.  City  Hospital,  2d  Ser.,  1887  ;  Barclay,  "  Abscess  of  the 
Brain  from  Middle-Ear  Disease,"  St.  Louis  Courier  of  Medicine,  Oct.,  1890,  176 ;  ibid., 
"  Ah™  of  the  MiddleTSar,"  St.  Louis  Med/and  Surg.  Journ.,  Jan.,  1891,  p.  18;  also, 
Trans.  Mo.  State  Med.  Soc,  1890,  203;  ibid,,  Weekly  Med.  Rev.,  St.  Louis,  Nov.  28, 
1891,  p.  422.  ' 

3  H.  A.  Hare,  A  Textbook  of  Practical  Therapeutics,  pp.511,  512. 
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a  man  is  bled  into  his  own  vessels"1  from  the  inflamed  area,  without 
taking  from  him  a  single  drop  of  good  blood;  all  of  which  he  w  ill 
surely  need  in  combating  the  disease  after  the  acute  stage  has  passed  or 
if  suppuration  should  supervene.  For  this  reason  veratum  viride  is 
far  superior  to  general  bloodletting,  which  might  otherwise  be  a  pos- 
sible rival  of  veratrum  viride  or  its  congener  aconite.  Some  one  has 
termed  aconite  "  the  vegetable  leech,"  and  veratrum  viride  "  the  vege- 
table lancet."  Veratrum  viride  is  best  administered  in  the  tincture 
in  doses  of  1  drop  every  hour  or  half  hour,  or  from  2  to  3  drops  at 
longer  intervals,  until  moisture  of  the  skin,  nausea,  and  slowing  and 
softening  of  the  pulse  indicate  that  the  drug  has  taken  effect.  If  the 
patient  vomit  the  early  closes,  we  may  give  5  to  10  drops  of  the  deo- 
dorized tincture  of  opium  a  few  moments  before  each  dose  until  the 
veratrum  viride  shows  its  characteristic  effects  on  the  circulation. 
This  is  a  safe  as  well  as  powerful  remedy,  for  thus  administered  it 
will  produce  vomiting  before  poisoning  fatally.  For  children,  how- 
ever, inasmuch  as  it  is  more  apt  to  produce  nausea  and  vomiting  than 
its  congener  aconite,  it  is  not  as  well  suited  as  the  latter.  Aconite, 
though  having  no  direct  vaso-motor  influence,  nevertheless  through 
its  depressant  action  on  the  heart  reduces  arterial  tension  and  also 
quiets  nervous  excitability.  Aconite  in  small  doses  seems  to  possess 
a  specific  influence  also  for  coutrol  of  neuralgia  of  the  trigeminus  and 
other  nerves  about  the  head  and  face,  and  in  both  adults  and  children 
is  usually  soothing  to  the  intense  earache  which  accompanies  acute  otitis 
media.  Aconite  is  best  administered  in  the  tincture,  half  a  drop  every 
hour  or  half  hour  until  its  circulatory  effect  is  manifested. 

Antimony,  recommended  by  some,  is  too  dangerous  and  depressing 
and  its  influence  too  prolonged.  It  may,  however,  be  used  in  cases  of 
extreme  inflammation  if  the  patient  be  very  robust.  It  may  be  admin- 
istered as  tartar  emetic  half  a  grain  every  two  hours,  or  as  wine  of 
antimony  in  doses  of  half  a  drachm  until  moisture  of  the  skin,  nausea, 
and  the  state  of  the  pulse  attest  the  influence  of  the  medicine. 

Chloral,  which  also  has  been  recommended,  is  undesirable  here 
because  of  its  objectionable  concomitant  effects. 

Pilocarpine,  if  used  very  early,  may,  however,  be  of  service. 

Counter-irritation  should,  if  made,  be  not  directly  over  the  diseased 
area,  but  near  it.  For  counter-irritation  near  the  meatus  we  may 
use  mustard,  iodine,  turpentine,  capsicum,  or  the  dry  cup;  and,  as 
it  seems  better  not  to  blister,  we  would  prefer  capsicum  or  the  dry  cup  ; 
the  latter  is  best  used  (without  scarification,  of  course)  in  the  form  of 
the  "artificial"  or  "mechanical  leech  "  invented  by  Dr.  Gorham  Bacon.2 

1  II.  A.  Hare,  A  Textbook  of  Practical  Therapeutic*,  p.  326. 

2  Bacon,  "  On  the  Use  of  the  Wet  Cup  in  Place  of  the  Leech  in  Certain  Acute  Dis- 
eases of  the  Ear,"  N.  Y.  Med.  Journ.,  Jan.  7,  1888. 


ACUTE  CATARRHAL  OTITIS  MEDIA. 


1233 


Another  and  a  very  choice  place  ('..r  application  of  a  counter-irri- 
tant is  the  posterior  nares  or  naso-pharyngeal  vault.  Here  we  may 
apply  with  happy  effect,  by  swabbing  after  the  manner  suggested  by 
Dr.  Albert  H.  Buck,1  a  solution  of  silver  nitrate  of  the  strength 
of  20  grains  to  the  ounce  of  distilled  water,  or  weaker  if  necessary, 
gradually  strengthening  the  solution,  or  else  a  solution  of  iodine. 
While  it  would  be  manifestly  contraindicated  to  apply  a  strong  irri- 
tant solution  to  the  inflamed  mucous  membrane  of  the  Eustachian 
tube  and  middle  ear,  the  procedure  last  advised,  if  followed  as  sug- 
gested, will,  as  a  rule,  act  by  reflex  action  very  beneficially  on  the 
morbid  process.  Counter-irritation  seems  to  have  some  influence  as 
an  analgesic  also. 

The  diversion  of  blood  to  other  parts  may  be  accomplished  some- 
times by  hot  dry  applications  to  the  auricle  and  periauricular  region, 
or  at  others  by  a  hot  foot-bath. 

While  cold  might  seem  to  promise  benefit  if  used  at  the  very  incep- 
tion of  the  inflammatory  process,  it  is  a  dangerous  agent  in  this  con- 
dition, and  had  better  not  be  employed. 

Local  depletion  is  very  useful  in  some  instances,  and  we  may  take 
blood  from  the  vessels  which  drain  the  tympanum,  it  is  said,  by  leeching 
on  the  outer  or  inner  side  of  the  tragus  or  near  it ;  and,  as  the  vessels 
here  are  sometimes  congested,  this  procedure  frequently  gives  relief.  On 
the  contrary,  depletion  may  merely  postpone  the  evil  day  and  actually 
aggravate  the  intensity  of  the  disease,  for  the  procedures  necessary  to 
check  the  after-bleeding  of  leech-bites  are  frequently  productive  of 
considerable  irritation.  Cases  are  on  record  where  a  leech  has  managed 
to  crawl  unnoticed  into  the  auditory  canal. 

Another  and  more  direct  method  of  local  depletion  of  the  inflamed 
area  is  the  one  thus  described  by  Dr.  Clarence  J.  Blake :  "  Free  incis- 
ion along  the  superior  border  of  the  membrana  tympani,  from  the  short 
process  of  the  malleus  backward,  and  deep  enough  to  include  the 
deeper  layer  of  vessels  going  to  form  the  inner  manubrial  plexus." 2 
This  operation  is  worthy  of  special  consideration,  and  when  indicated 
and  skilfully  performed  it  is  particularly  effective. 

In  cases  where  we  do  not  wish  to  use  local  depletion  by  bleeding  we 
may  relieve  the  inflamed  area  by  giving  hydragogue  cathartics,  diuretics, 
and  diaphoretics. 

For  instance,  we  may  administer  upon  an  empty  stomach,  and  with 
fli<'  smallest  amount  of  water  necessary  to  swallowing  the  dose,  4- grain 
of  elaterium,  combined  with  1  grain  of  extract  of  hyoscyamus  and  1 
drop  of  oil  of  cinnamon.  In  other  cases  grain  may  be  given  of 
elaterin  alone,  or  compound  jalap  powder,  20  to  30  grains,  may  be 

1  A.  II.  Buck,  Diagnosis  and  Treatment  of  Ear  Diseases,  N.  Y.,  1880,  pp.  1G6-169. 

2  Clarence  J.  Blake,  Archiv.  OtoL,  Oct.,  1890,  p.  212. 
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used.  To  the  dose  of  compound  jalap  powder  10  additional  grains  of 
bitartrate  of  potassium  may  be  added  to  increase  its  efficiency. 

A  concentrated  solution  of  magnesium  sulphate,  in  the  dose  of  1 
table-spoonful  given  in  the  morning  on  an  empty  stomach  and  repeated 
if  necessary,  is  an  excellent  hydragogue  cathartic.  The  modus  ope- 
randi of  these  remedies  has  been  very  happily  explained  as  follows  : 
"All  these  remedies  relieve  dropsy  by  causing  so  great  an  outpouring 
of  liquid  from  the  blood-vessels  of  the  body  that  the  liquids  in  the 
tissues  are  taken  up  by  the  depleted  blood-vessels  to  replace  the  loss 
through  the  action  of  the  purgative." 

"In  other  words,  these  purgatives  render  the  alkalinity  of  the 
blood  greater  by  concentration,  and  absorption  of  fluid  occurs  by 
reason  of  the  following  physiological  and  physical  facts." 

"As  is  well  known  to  every  physiologist,  the  passage  of  a  salt  solu- 
tion of  less  than  seven-tenths  of  1  per  cent,  through  a  blood-vessel 
causes  an  abstraction  of  salts  by  the  circulatory  fluid  from  the  tissues, 
in  order  that  the  amount  of  salts  in  the  vessels  and  tissues  may  be 
identical.  At  the  same  time  the  tissues  become  infiltrated  with  liquid. 
On  the  other  hand,  if  the  solution  be  stronger  than  the  normal,  the 
liquid  leaves  the  tissues  to  enter  the  vessels,  and  the  tissues  in  con- 
sequence shrink." 1 

If  these  remedies,  diuretics  or  diaphoretics,  are  not  desirable,  acetate 
of  ammonium,  pilocarpine,  and  other  active  diaphoretics  should  be 
thought  of. 

For  the  purpose  of  reducing  the  plasticity  of  the  blood,  checking 
fibrinous  exudation,  and  preventing  the  formation  of  pus  we  may 
employ  mercury,  which  lessens  the  quantity  of  fibrin  in  the  blood, 
softens  plastic  exudates,  and  thus  acts  as  a  check  upon  exudation 
and  the  organization  of  new  tissue.  It  may  be  used  in  the  form  of 
calomel,  blue  pill,  mercury  with  chalk  (or,  in  finer  trituration,  with 
sugar  of  milk),  as  corrosive  sublimate  or  as  the  biniodicle,  the  oint- 
ment, or  oleate  (10  per  cent.) — these  last  two  externally  of  course, 
and  usually  about  the  ear.  Its  use  is  contraindicated  at  once  if  the 
disease  should  assume  the  serous  form,  as  in  that  condition  it  would 
only  increase  the  characteristic  feature  of  the  disease.  If  periostitis 
of  the  wall  of  the  meatus  or  of  the  external  or  internal  surface  of 
the  mastoid  is  threatened,  local  inunctions  of  the  ointment  or  oleate 
around  the  auricle  and  about  and  within  the  meatus  is  often  service- 
able. An  instructive  instance  of  the  beneficial  action  of  mercury  in 
such  a  condition  has  been  published  by  Dr.  Albert  H.  Buck,2  and 
Wilde,  Toynbee,  Theobald,  Sexton,  and  many  others  testify  to  its 
unquestionable  merits  under  these  circumstances.    Besides  the  mer- 

'  II.  A.  Hare,  A  Textbook  of  Practical  Therapeutics,  under  "  Dropsy,"  p.  402. 
2  A.  H.  Buek,  Diagnosis  and  Treatment  of  Ear  Diseases,  N.  Y.,  1880,  p.  307. 
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curials,  the  preparations  containing  iodine  may  be  used,  and  they  are 
chiefly  serviceable  in  scrofulous  or  debilitated  constitutions.  Calx  sul- 
phurata  may  be  used  to  check  the  formation  of  pus,  and  may  be  given 
in  a  dose  as  small  as  fa  grain  every  hour  or  two.  In  the  large  doses 
it  is  apt  to  disturb  the  digestive  organs  and  kidneys,  and  therefore 
should  not  be  so  administered.1 

Pyrophosphate  of  sodium  in  doses  of  10  to  20  grains  may  be  given 
as  antisuppurative  every  two  or  three  hours,  according  to  the  urgency 
of  the  symptoms,  with  satisfactory  results.  It  should  be  administered 
dissolved  in  water  in  the  proportion  of  40  grains  to  the  ounce. 2 

Opium  seems  to  have  some  claim  to  recognition  as  an  agent  for  ful- 
rihnent  of  this  indication,  and  may  be  used  in  the  form  of  the  deodor- 
ized tincture,  extract,  or  wine.  Morphine  and  the  other  alkaloids, 
while  excellent  as  anodynes,  are  inferior  to  opium  as  antiphlogistics. 

If  over-secretion  threaten,  we  may  employ  small  doses  of  the  prep- 
arations of  belladonna,  atropine,  and  opium,  or,  as  advised  by  some, 
morphine.  The  addition  to  these  of  a  very  small  quantity  of  quinine 
has  been  pronounced  desirable  by  some.  Tonics,  especially  strychnine 
and  ferruginous  compounds,  are  very  useful. 

If  the  secretion  be  of  a  mucous  rather  than  serous  nature,  and  uot 
sufficiently  abundant  to  over-distend  the  tympanum,  we  may  possibly 
secure  its  removal  by  giving  ammonium  chloride  in  doses,  to  adults,  of 
10  to  20  grains  well  diluted  in  water  four  times  a  day  ;3  to  children,  5 
to  8  grains,  with  a  little  syrup  of  tolu. 

If,  notwithstanding  treatment,  secretions  continue  to  form  rapidly, 
and  there  be  evidence  of  danger  from  their  presence,  the  case  presents 
a  surgical  feature,  and  therefore,  without  waiting  for  distinct  bulging 
of  the  membrana  vibrans  or  membrana  flaccida  tympani,  the  aid  of 
surgical  interference  should  be  invoked  at  once.  The  operation  of 
compressing  against  the  drumhead  the  air  of  the  meatus,  with  a  view 
to  pressing  in  that  membrane  and  so  forcing  the  surplus  secretions 
through  the  Eustachian  tube,  has  been  tried  and  found  sufficient  in 
some  cases  to  relieve  over-distension  of  the  middle  ear  by  secretions.4 

1  Compare  "  Report  of  Committee  on  Restoratives  N.  Y.  Co.  Med.  Soc,"  and  dis- 
cussion, Med.  Record,  Apr.  29,  1882;  Atkinson,  F.  H.,  "Suppuration,  etc.,"  Med. 
Record,  May  13,  1882  ;  Medical  Gazette,  N.  Y.,  May  13,  1882  ;  Cane,  Lancet,  Feb.,  1878, 
p.  215;  EL  G.  Piffard,  Journ.  Outam.  and  Verier.  Ditt.,  .Jan.,  1883;  Trans.  Amer.  Der- 
matol Amc,  Aug.  30,  1882;  Sexton,  S.,  "Employmenl  of  Calcium  Sulphide  in  the 
Treatment  of  Inflammatory  and  Suppurative  Aural  Disease,"  Am.  Journ.  OtoL  1882 
iv. ;  ibid.,  Amer.  Journ.  Otol.,  Jan.,  1879;  Snell,  Practitioner,  Jan.,  1882;  N.  Y.  Med. 
Journ.,  May,  1880. 

2  Samuel  Theobald,  "  Use  of  Constitutional  Remedies  in  Treatment  of  Ear  Diseases," 
Medical  Ncvm,  Feb.  4  and  18,  1882. 

'  Samuel  Theobald,  op.  cit. 

4  Samuel  Sexton,  "  Earache,  or  Catarrhal  Inflammation  of  the  Middle  Ear,"  Med. 
Record,  Jan.  13,  1877. 
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Again,  it  has  been  found  possible  to  remove  surplus  secretions  from 
the  middle-ear  tract  through  the  Eustachian  tube  with  a  flexible  Eusta- 
chian catheter  and  so-called  "suction"  syringe.1 

Should  fever  be  a  pressing  symptom,  and  if  the  remedies  above 
recommended  for  arterial  relaxation  and  cardiac  depression  have 
proved  inefficient,  we  may  give  antipyrine  in  doses  of  5  to  10 
grains  or  acetanilid  in  4-grain  doses  in  alcohol.  Although  these 
drugs  have  no  curative  influence  whatever  upon  the  process  thai 
produces  the  abnormal  temperature,  they  are  nevertheless  advisable. 
They  have  an  influence  as  analgesics  also  if  given  in  small  doses. 
The  peculiar  remedial  properties  of  these  drugs  have  been  well  stated 
and  compared  by  many  writers,  and  consequently  need  not  be  discussed 
here,  and  the  reader  is  referred  to  the  latest  work  of  this  character.2 

For  the  relief  of  pain  and  systemic  disturbances  we  should  remove 
the  patient  from  all  sources  of  annoyance,  as  by  loud  sounds,  enjoining 
perfect;  rest  and  relief  from  work  and  worry  of  any  kind  whatever. 

If  the  disease  develops  in  a  young  child  not  "teething,"  and  is 
attended  by  intense  earache,  pulsatilla  in  the  form  of  the  tincture,  in 
doses  of  a  drop  or  a  fraction  of  a  drop  every  hour  or  half  horn-,  may 
give  prompt  relief.  Locally  we  may  apply  to  the  drumhead  and  the 
deeper  parts  of  the  meatus  a  small  quantity  of  an  ointment  composed 
of  equal  parts  of  vaseline  and  ointment  of  belladonna,  or  else  a  few- 
drops  of  a  5-grain-to-the-ounce  solution  of  sulphate  of  atropine.3 
A  well-warmed  solution  of  atropine  sulphate  of  the  strength  of  2 
grains  to  an  ounce  of  water,  instilled  into  the  meatus,  is  still  a  favorite 
remedv  with  many.  If,  however,  there  be  any  solution  of  continuity 
within  the  meatus,  or  if  rupture  of  the  drumhead  should  unexpectedly 
occur  while  such  an  atropine  solution  is  within  the  meatus,  dangerous 
poisoning  may  result  from  its  absorption. 

The  employment  of  any  watery  or  moist  continuous  application 
within  the  ear  is  to  be  discouraged,  inasmuch  as  such  favors  macera- 
tion, ulceration,  desquamation,  and  often  suppuration. 

Small  and  not  narcotic  doses  of  opium,  as  in  Dover's  powder  or 
in  Gregory's  syrup,  may  also  be  given  at  short  intervals  to  relieve  the 
pain. 

In  children  who  are  teething  the  earache  and  restlessness  can  usually 
be  controlled  by  frequent  doses  of  infusion  of  chamomile-flowers,  after 
the  manner  of  Ringer  already  quoted. 

In  adults  the  intense  pain  of  acute  otitis  media  can  usually  be 
relieved  by  the  administration  of  aconite,  as  the  tincture  of  the  root, 

1  Samuel  Sexton,  The  Ear  and  its  Diseases,  1888,  p.  238  ;  also,  Lancet,  Oct.  18,  1884  ; 
and  Tram.  Amer.  Otol.  Soc,  1881. 

2  H.  A.  Hare,  Prize  Essay  on  Antipyretics,  Phila.,  1891. 

3  Samuel  Sexton,  "  Earache  in  Children,"  Med.  Record,  May  5,  1883. 
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if  given  in  closes  of  a  fraction  of  a  drop,  well  diluted  in  water,  every 
hour  or  half  hour  as  required. 

Hot,  dry  applications,  such  as  a  bag  of  hot  water,  sand,  or  hops, 
or  the  Japanese  "  pocket-stove,"  so  called,  applied  to  the  auricle  and 
side  of  the  head,  may  relieve  the  pain. 

It  should  not  be  forgotten  that  an  intense  aural  neuralgia  may  be  a 
manifestation  of  the  rheumatic  or  gouty  diathesis  or  of  chlorosis,  anae- 
mia, malarial  poisoning,  syphilis,  or  morbid  states  of  the  general  sys- 
tem, and  that  it  may  be  due  as  well  to  abnormal  local  mechanical 
conditions.  If  any  of  these  be  recognized,  their  influence  should  be 
counteracted  at  once. 

Since  pain  should  cease  on  proper  treatment,  its  persistence  there- 
after should  be  looked  upon  as  evidence  of  unfavorable  progress  of 
the  case,  and,  unless  manifestly  contrainclicated,  surgical  aid  should  be 
sought  at  once.  The  majority  of  cases  where  this  is  called  for  are 
those  where  the  nidus  of  the  inflammation  is  in  the  malleo-incudal 
nook  of  the  outer  wall  of  the  tympanic  attic ;  and  it  is  here  that  we 
are  so  often  rewarded  with  brilliant  results  from  incision  along  the  pos- 
terior fold  of  the  drumhead,  after  the  manner  of  Dr.  Blake,  already 
quoted. 

The  occurrence  of  rigors,  sudden  increase  of  fever,  nausea  or  vomit- 
ing, frequent  or  continuous  vertigo,  facial  paralysis,  with  intense  pain, 
with  or  without  physical  evidence  of  pent-up  secretions,  especially  if 
the  patient  be  a  young  or  an  aged  person  or  constitutionally  debilitated 
or  diseased,  should  suggest  active  surgical  interference  at  once,  and  an 
operation  will  naturally  place  the  case  under  the  indications  for  treat- 
ment of  acute  purulent  otitis  media. 

Tonic  treatment  of  these  cases  during  convalescence  is  very  neces- 
sary, and  this  end  should  be  accomplished  by  first  giving  attention  to 
the  surroundings  of  the  patient.  He  should  have  plenty  of  fresh  air, 
sunlight,  cheerful  companionship,  entertainment,  and  diversion,  be  out 
of  doors,  and  take  with  regularity  a  moderate  amount  of  muscular  exer- 
cise. Change  of  scene  and  climate  renders  a  journey  or  voyage  ben- 
eficial. We  should  see  that  the  patient  receives  wholesome,  appe- 
tizing, and  nourishing  food,  and  in  addition  ferruginous  preparations, 
mineral  or  vegetable  tonics,  the  mineral  acids,  or  cod-liver  oil.  In 
conditions  of  depression  we  may  give  citrate  of  iron  and  strychnine, 
light  wines,  the  various  combinations  of  egg,  milk,  sherry,  brandy,  and 
wine,  or  other  stimulants,  according  to  the  effect  desired. 

For  the  removal  of  the  products  of  inflammation  we  should  select  rem- 
edies which  are  reputed  to  have  power  or  tendency  to  liquefy  exudates,  to 
induce  gradual  or  Catty  degeneration  thereof,  or  to  promote  their  rcal>- 
sorption  or  expulsion  from  the  tissues.  Of  the  first,  the  preparations 
of  mercury  are  the  best  and  may  be  employed  as  advised  above. 
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Should  the  acute  inflammation  have  attacked  an  car  previously  the 
seat  of  chronic  catarrhal  inflammation,  the  biniodide  of  mercury,  in 
doses  at  first  of  grain  alter  meals,  with  potassic  iodide,  in  the 
proportion  of  2  grains  of  the  latter  to  1  of  the  former  to  render  it 
freely  soluble  in  water,1  or  if  the  iodine  be  not  borne  well,  bichloride 
of  mercury  in  doses  at  first  of  ^  grain  or  less,  three  times  a  day,  will 
be  found  particularly  effective.  In  the  robust  we  may  give  the  salines 
or  hydragogue  cathartics.  In  the  rheumatic  we  may  combine  the  use 
of  colchicum  with  the  iodides.  In  other  cases  the  preparations  of 
iodine  are  sometimes  effective. 

Acute  Purulent  Otitis  Media. 

Acute  purulent  is  a  modified  form  of  acute  catarrhal  otitis  media, 
the  changes  in  both  being  primarily  similar,  except  that  in  the  former 
we  find  pus-cells  produced  both  ou  the  surface  and  in  the  substance  of 
the  membrane,  so  that  the  discharge  from  and  the  stroma  of  the  mem- 
brane are  more  or  less  filled  with  them.  The  amount  of  pus  produced 
and  cast  off  may  vary  greatly  in  the  different  cases ;  in  some  being 
scanty,  so  that  we  cannot  distinguish  between  this  disease  and  acute 
catarrhal  otitis  media ;  in  others  so  abundant  that  purulent  discharge 
and  infiltration  are  unmistakable.  Moreover,  in  the  latter  cases  the 
inflammation  is  usually  more  severe  and  the  constitutional  disturbance 
greater.  In  tuberculosis,  however,  this  disease  may  sometimes  become 
established  wholly  without  the  patient's  knowledge. 

There  may  be  a  transformation  of  acute  catarrhal  into  acute  puru- 
lent otitis  media,  or  vice  versd,  the  only  difference  between  them  being 
in  the  production  and  non-productiou  of  pus. 

From  the  fact  that  in  clinical  features,  as  well  as  in  physical  phe- 
nomena, acute  catarrhal  and  acute  purulent  otitis  media  may  so  closely 
resemble  each  other  that  a  differential  diagnosis  is  impossible,  and  that 
the  underlying  process  is  in  the  early  stage  very  similar,  the  indications 
for  treatment  so  closely  resemble  each  other  in  both  that  the  treatment 
advised  for  acute  catarrhal  otitis  media  will  serve  as  well  for  acute 
purulent  otitis  media.  It  is  only  when  the  latter  presents  a  surgical 
feature  that  the  indications  differ.  Where  the  presence  of  over-secre- 
tions or  pus  seems  undoubted  the  general  indications  are  as  follow  s : 
to  liberate  peut-up  secretions  or  pus,  render  the  exposed  cavity  aseptic, 
urge  the  parts  to  a  healthy  activity  and  remove  the  products  of  inflam- 
mation, prevent  mechanical  disability,  check  overgrowth  of  neoplastic 
tissue,  and  induce  closure  of  any  abnormal  opening. 

For  the  purpose  of  liberating  pent-up  secretions  or  pus  we  may 
resort  to  several  measures.  One  is  the  operation  of  compressing  the 
air  of  the  meatus  against  the  drumhead,  thus  forcing  secretions  through 

1  Theobald,  op.  cit. 
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the  Eustachian  tube.  Another  is  the  removal  of  surplus  secretions 
from  the  middle  ear  through  the  Eustachian  tube  with  a  flexible 
Eustachian  catheter  and  so-called  "suction"  syringe.  Still  another, 
the  incision  through  or  paracentesis  of  the  drumhead,  respecting  the 
site  of  which  it  may  be  said,  "if  the  nidus  of  the  abscess  is  in  the 
malleo-incudal  niche  of  the  attic  of  the  tympanum,  cut  freely  to  it 
through  the  membrana  flaccida.  If  in  the  atrium  also  or  alone,  ope- 
rate as  well  or  only  upon  the  membrana  vibrans  at  whatever  spot 
thereof  bulges  most,  or  if  its  bulging  be  uniform  operate  at  the  poste- 
rior inferior  quadrant."  1 

The  use  of  the  aspirator  where  the  secretion  is  confined  to  the  atrium 
of  the  tympanum  has  been  recommended  by  some  authors. 

In  case  the  condition  is  not  ameliorated  by  these  procedures  and  if 
grave  symptoms  develop,  one  should  proceed  without  delay  under  anti- 
septic precautions  to  remove  part  or  all  of  the  membrana  tympani,  the 
malleus  and  incus,  penetrate  to  the  petro-mastoid  antrum  through  the 
cortex  of  the  mastoid  process,  perforate  the  auditory  plate  to  the  scute 
of  the  antrum  and  attic,  or  to  perform  any  other  operation  as  indicated, 
surgically,  in  the  case. 

If  in  order  to  remove  pent-up  secretions  or  pus  it  has  been  found 
necessary  to  open  the  middle-car  tract,  the  next  indication  will  be  to 
render  the  exposed  cavity  aseptic. 

There  seems  to  prevail  a  difference  of  opinion  as  to  whether,  in  the 
treatment  of  the  otorrhoea  of  acute  purulent  otitis  media,  drugs  had 
better  be  used  in  solid  or  in  liquid  form.  The  fact  is,  that  at  different 
stages  of  the  same  aural  disease  the  same  remedy  may  be  indicated 
in  different  forms,  but  the  manner  of  using  it  will  largely  determine 
its  beneficial  or  injurious  effect.  For  example,  boric  acid,  which  in 
acute  purulent  otitis  media,  at  the  early  stage  of  profuse  secretion,  had 
better  be  used  in  solution  or  else  in  the  form  of  fine  powder  insufflated 
as  an  impalpable  dust  in  very  small  quantities,  may  be  freely  insufflated 
as  the  discharge  begins  to  diminish ;  while,  as  the  discharge  ceases  at 
the  mouth  of  the  wound  of  the  drumhead,  if  used  at  all  it  should  be 
employed  very  sparingly  and  insufflated  in  the  very  finest  dust,  lest 
by  drying  the  edge  of  the  perforation  growth  be  checked  there  and 
restitution  of  the  lost  membrane  be  prevented.  Care  should  be  taken 
with  all  drugs  used  in  powdered  form  in  the  stage  of  profuse  secretion, 
lest  they  check  drainage.  If  drugs  are  used  in  solution,  the  liquid  may 
macerate  the  tissues  or  irritate  or  prevent  the  closure  of  the  perforation. 
Forcible  syringing  of  the  ear  is  not  to  be  attempted. 

Boric  acid  may  be  used  as  a  dry,  impalpable  powder,  in  solution 
in  the  proportion  of  20  grains  to  the  ounce  of  water,  or  up  to  saturation 

1  K.  Barclay,  "  Abscess  of  the  Middle  Ear,"  St.  Louis  Med,  and  Surg.  Jourti,,  Jan., 
1891,  p.  20;  also  Trans.  3ted.  Assoc.  of  Slate  of  Mo.,  1890,  p.  203. 
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with  water  or  alcohol.  Carbolized  boro-glycerido 1  may  be  used,  or  cor- 
rosive-sublimate solution,  of  a  strength  of  1 : 5000  or  weaker,  pre- 
pared after  the  following  convenient  prescription  : 

3^.  Hydrarg.  chlorid.  corrosiv.,  gr.  viij  ; 

Acid,  tartaric,  gr.  320  ; 

Aq.  destillat.,  q.  s.  ad  f|j. — M. 

Sig.  Concentrated  solution  of  bichloride  of  mercury,  3TTL  to  4  ounces 
of  water  j  make  1  :  5000  solution  of  corrosive  sublimate. 

Or,  if  less  tartaric  acid  be  preferred, 

I^.  Hydrarg.  chlorid.  corrosiv.,  gr.  iij  ; 

Acid,  tartaric,  gr.  xv ; 

Aq.  destillat.,  q.  s.  ad  Oij. — M. 

Sig.  1  :  5000  bichloride-of-mercury  solution. 

There  is  a  compressed  tablet,  containing  If  grains  of  corrosive  subli- 
mate with  citric  acid  87-100  grains,  in  the  market,  put  up  by  Parke, 
Davis  &  Co.,  Detroit,  Mich.,  which  tablet  with  water  \  pint  gives 
1  : 1000  ;  1  pint,  1  :  2000 ;  1  pint,  1  :  4000 ;  20  ounces,  1  :  5000,  solu- 
tion of  bichloride,  which  can  be  freshly  prepared  for  use  at  a  moment's 
notice.  This  is  a  convenience,  especially  as  the  bichloride  solutions  do 
not  keep  well. 

Carbolic  acid  may  be  used  in  about  40  per  cent,  solution  with 
water  or  with  equal  parts  of  glycerin  and  water.  It  must  not  be  for- 
gotten that  glycerin  is  hygroscopic  and  acts  as  a  depletant.  The  solu- 
tion of  carbolic  acid  should,  if  possible,  be  made  with  the  water  at 
boiling  temperature,  and  be  prepared  some  time  before  using,  to  permit 
the  phenol  to  become  thoroughly  dissolved. 

Iodoform  may  be  used  by  insufflation.  Its  odor  is  offensive  and  it 
may  form  hard  impactions,  while  the  absorption  of  secretions  attributed 
to  it  may  be  secured  with  other  drugs  which  have  not  its  objectionable 
features — with  boric  acid,  for  example.  If  a  solution  is  desired  for  this 
purpose,  iodoform  may  be  dissolved  in  alcohol  or  linseed  oil.  It  is 
said  by  certain  authorities  to  be  fatal  to  the  tubercle  bacillus,  and 
hence  is  said  to  be  very  serviceable  in  otitis  media  purulenta  of  tuber- 
culous origin.  It  may  be  used  pure,  or  triturated  with  boric  acid, 
1  part  to  7,  after  the  formula  of  Dr.  C.  H.  Burnett. 

Kreolin  or  creolin,  a  coal-tar  product,  is  very  efficient,  forms  a 
milky  emulsion  with  water,  and  leaves  an  oily  antiseptic  coating 
behind  it  wherever  used.    In  the  car  a  solution  of  1  drop  of  creolin 

1  Samuel  Sexton,  "On  Acidum  Boracioum  ami  Calendula  Officinalis,  and  their  Uses 
in  Aural  Disease,"  Med.  Record,  Dec.  31,  1881. 
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to  the  ounce  of  warm  water  may  be  used,  or  if  this  causes  discomfort 
it  may  be  still  further  diluted. 

Peroxide  of  hydrogen,  in  the  15- volume  solution,  may  be  used 
undiluted,  or  diluted  according  to  the  amount  of  pus  and  according  to 
the  intensity  of  the  disease ;  for  the  more  acute  the  stage  of  inflamma- 
tion the  more  we  must  dilute  the  hydrogen  peroxide.1  It  is  essential 
that  the  genuine  article  be  used,  and  care  must  be  exercised  in  selecting 
a  particular  brand.  The  writer  has  found  that  of  Mallinckrodt  Brothers' 
manufacture  satisfactory.  For  test  and  description  of  commercial  and 
market  medicinal  brands  of  peroxide  of  hydrogen  consult  the  recent 
essay  of  Dr.  Wallian.2 

Salicylic  acid  has  been  recommended  as  an  aural  antiseptic.  It  is 
irritating  to  mucous  membranes,  and,  although  very  serviceable  in  the 
chronic,  should  not  be  used  in  the  acute  variety  of  purulent  otitis 
media. 

Methylaniline,  methyl  violet,  the  "  pyoktanin  ccerulenm  "  of  Merck 
of  Darmstadt,  in  solution  of  1  :  5000  up  to  1  : 2000  of  water  or  alco- 
hol, has  in  the  hands  of  some  proved  of  service  as  an  antisuppu- 
rative,  while  others  have  pronounced  it  inert  or  even  irritating.3 

Permanganate  of  potassium  is  an  antiseptic  and  deodorant  by  virtue 
of  its  oxygen,  which  is  liberated  when  brought  in  contact  with  moist- 
ure. It  may  be  used  here  upon  the  same  principle  and  under  the 
same  conditions  of  variation  as  hydrogen  peroxide,  in  solution  with 
distilled  water  20  grains  to  the  pint.  If  there  be  decomposition 
of  the  secretions,  it  is  particularly  useful  and  second  only  to  hydrogen 
peroxide. 

Aristol,  iodol,  resorcin,  and  many  other  of  the  coal-tar  derivatives 
might  be  discussed  at  length ;  they  are  to  some  extent  sub  judice,  and 
the  remedies  mentioned  above  seem  sufficient  to  meet  the  indication  in 
any  case. 

For  the  production  of  a  healthy  activity  in  the  tissues  we  employ 
astringents  in  weak  solution,  the  mineral  astringents  by  preference,  and 
notably  the  nitrate  of  silver.  These  drugs  are  not  to  be  used  during 
the  sthenic  stage  of  the  disease,  but  later  if  the  morbid  process  mani- 
fests a  tendency  to  lapse  into  chronicity. 

1  Compare  Leeds,  "  Peroxide  of  Hydrogen  and  Ozone,"  Journ.  Amer.  Chem.  Soc, 
N.  Y.,  1880-81,  ii.  34,  147 ;  ibid.,  "  The  Literature  of  Ozone  and  Peroxide  of  Hydro- 
gen," Chem,  News,  Lond.,  1884,  i.  215-218;  Richardson,  "Further  Researches  on  the 
Therapeutic  Properties  of  Peroxide  of  Hydrogen,"  Trans.  M.  Soc,  London,  1862,  ii. 
51-53. 

2  8.  S.  Wallian,  "  Tn  Re  Hydrogen  Dioxide."  Medical  News,  Phila.,  Jan.  30,  1892. 

8  Riesmeyer,  "  Observations  in  the  Treatment  of  Surgical  Cases  with  Pyoktanin," 
Si.  Louis  Courier  of  Med.,  Nov.,  1890,  212  ;  R.  Barclay,  "  Use  of  Pyoktanin  in  Ear  Dis- 
eases," Medical  Record,  Aug.  23,  1890  ;  ibid.,  "Uses  of  Pyoktanin  in  Ear  Diseases,"  St. 
Louis  Courier  of  Med.,  Nov.,  1890;  Alt,  "Experiences  with  Pyoktanin  in  Ophthalmo- 
logical  and  Otological  Practice,"  Am.  Joum.  Ophthalmol.,  Oct.,  1890,  314. 
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Calendula  officinalis,  as  either  the  alcoholic  tincture  or  non-alcoholic 
succus  if  preferred  in  the  fluid  form,  or  equal  parts  by  weight  of  the 
tincture  and  of  boric  acid  evaporated  to  dryness  if  the  dry  or  powdered 
form  is  desired,  will  stimulate  the  diseased  membrane  to  healthy  activil  v.1 

Hydrogen  peroxide,  aside  from  its  pus-destroying  properties,  is 
also  useful.  Its  oxygen  brings  about  a  healthy  activity  in  the  dis- 
eased membrane. 

To  liquefy  decomposing  tissue,  muco-pus,  lymph-coagula,  and 
fibrinous  bands  we  may  use  one  of  the  digestive  ferments,  notably 
pepsin  or  extract  of  pancreas,  as  suggested  by  Dr.  Robert  T.  Morris.2 
Under  the  influence  of  an  acidulated  solution  of  pepsin  moist  fibrin 
first  swells,  whereas  under  that  of  a  solution  of  pancreatic  ferment  it 
dissolves  without  swelling  or  becoming  gelatinous.  The  latter  pro- 
cess, therefore,  seems  the  more  desirable  one  in  aural  therapeutics.  The 
preparations  used  by  Dr.  Morris  in  his  experiments  were  those  manu- 
factured by  Messrs.  Fairchild  Bros.  &  Foster.  The  solutions  should 
be  freshly  prepared  for  use  as  follows :  Use  for  the  vehicle  distilled 
water  heated  to  a  temperature  which  can  be  borne  by  the  hand  (115° 
to  130°  F.).  If  pepsin  be  used,  acidulate  the  hot  water  with  hydro- 
chloric acid  to  per  cent.,  and  then  add  pepsin  10  per  cent.,  shaking 
it  or  rubbing  it  in  a  mortar.  If  extract  of  pancreas  be  used,  add  bicar- 
bonate of  sodium  1  grain  to  each  ounce  of  hot  water  to  render  it  alka- 
line ;  then  add  extract  of  pancreas  15  grains  to  each  ounce  of  the  mixture. 
In  using  pepsin  the  glyceritum  pepticum  may  be  employed.  It  is 
soluble,  convenient,  and  efficient,  and  from  it  a  solution  of  any  strength 
can  be  made  instantly.  It  may  be  used  in  acidulated  hot  water  in 
strength  of  1  drachm  to  each  ounce  of  the  mixture. 

The  fluids  must  be  applied  several  times  to  the  diseased  cavity,  and 
then  syringed  out  with  very  warm  water;  after  which  the  diseased 
cavity  should  be  flushed  out  with  peroxide  of  hydrogen  and  an 
antiseptic  dressing  applied  to  the  wound  of  the  drumhead. 

We  should  keep  the  parts  movable  and  moving  after  the  acute 
stage  has  passed  and  convalescence  is  fully  established.  Gentle 
occasional  inflation  of  the  middle  ear  by  Valsalva's  or  Politzer's 
method,  the  use  of  the  bulb,  tube,  and  nozzle  for  rarefaction  and 
condensation  of  the  air  in  the  meatus  to  increase  and  decrease  the 
aerial  pressure  upon  the  outer  surface  of  the  drumhead,  and  the  use 
of  Maloney's  otophone,3  seem  to  be  of  service  in  retaining  mobility, 

1  Samuel  Sexton,  "On  Acidum  Boracicum  and  Calendula  Officinalis,  and  their 
Uses  in  Aural  Disease,"  Medical  Record,  Dec.  31,  1881. 

2  Morris,  "The  Action  of  Trypsin,  Pancreatic  Extract,  and  Pepsin  upon  Sloughs, 
Coagula,  and  Muco-pus,"  N.  Y.  Med.  Jowrn.,  April  11,  1891. 

3  Moloney,  "The  Otophone:  its  History,  with  a  Description  of  its  Various  Forms, 
etc.,"  Archiv.  Otol.,  vol.  xvi.  No.  3 ;  also  in  German,  Zcitschr.  f.  OhrenhcilL,  Bd.  xix. 
Hefi  1. 
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niter  the  manner  of  passive  motion  or  massage,  favoring  the  absorp- 
tion from  the  tissues  of  the  products  of  inflammation. 

In  checking  overgrowth  of  neoplastic  tissue  we  have  to  deal  prin- 
cipally with  exuberant  granulation  tissue  and  polypoid  growth,  and  we 
may  make  frequent  instillations  of  alcohol,  which  tends  to  desiccate  the 
growth  and  to  act  as  an  astringent  upon  its  blood-vessels. 

Concentrated  lactic  acid  is  sometimes  of  service  in  promoting  reab- 
sorption  of  redundant  neoplastic  tissue. 

Nitrate  of  silver  in  saturated  solution  is  an  excellent  superficial  caustic. 
To  obviate  the  pain  otherwise  caused  by  the  application  of  a  caustic, 
cocaine  muriate,  4  to  10  per  cent,  solution,  should  first  be  applied. 

Nitric  acid,  chromic  acid,  salicylic  acid,  ether,  and  certain  other  rea- 
gents recommended  by  good  authorities  seem  too  searching,  severe,  and 
irritating  in  their  effects  unless  used  with  the  greatest  prudence  and  skill. 

When  we  wish  to  induce  closure  of  the  abnormal  opening  we 
should  be  careful,  if  using  the  "  wet  method  "  of  treatment,  lest  the 
force  of  the  fluid  injected  or  its  too  frequent  introduction  interfere  with 
the  reparative  growth  of  the  drumhead :  if  using  the  "  dry  method," 
lest  our  powders  too  profusely  insufflated  dry  up  the  edges  of  the  per- 
foration and  thus  check  the  reproduction  of  the  membrane.  As  the 
discharge  is  about  to  cease  pouring  from  the  perforation,  the  boric  acid, 
pyoktanin,  or  other  remedy  used  may  be  applied  on  a  loosely-rolled 
absorbent  cotton-wool  wad  of  sufficient  size  to  lie  easily  against  the 
entire  rim  of  the  perforation.  The  wad  will  absorb  surplus  discharges, 
while  by  its  light  contact  it  will  stimulate  growth  of  the  membrane 
at  the  edge  of  the  perforation.  If  the  discharge  has  ceased  entirely  and 
the  edges  of  the  perforation  are  raw,  the  perforation  should  be  closed 
with  some  light  covering  or  splint,  as  in  the  procedure  advised  by 
Dr.  C.  J.  Blake,  which  is  this :  A  paper  disk  of  sufficient  size  just 
to  overlap  the  perforation  should  be  moistened  on  one  side,  and  then 
be  carried  on  a  wet  cotton-wool  brush  at  the  tip  of  a  fine  probe  to  the 
perforation,  to  which  it  should  be  applied  so  as  to  overlap  its  edges. 
The  moisture  makes  it  stick  until  serum  completes  the  glning  process, 
as  it  were.  This  Blake  disk  will  shield  the  inflamed  mucous  membrane, 
stimulate  growth  at  the  edge  of  the  perforation,  and  splint  the  repro- 
duced membrane  while  forming,  upon  the  plane  of  the  original  lost 
membrane,  so  that  it  cannot  "  bulge,"  "  sag,"  or  become  manometric, 
patch  the  defective  sound  sail  or  drumhead,  restore  the  resonance  of 
the  tympanum,  and  in  other  Avays  act  beneficially.1 

1  Blake,  "Application  of  Paper  Dressings  in  Treatment  of  Perioral  inns  of  the 
Membrana  Tympani,"  Report  of  First  Congress  of  the  Internal.  Otolog.  Socicti/,  Sept., 
1870,  p.  125;  Barclay,  "The  Use  of  the  Paper  Disk;  Case-Histories,"  Tram.  Amcr. 
Otol.  Soc.,  1890,  p.  564;  Boston  Med.  and  Surg.  Journ.,  1890,  exxiii.  118,  abstracted 
Med.  Record,  July  26,  1890  ;  Prout,  "On  the  Use  of  Adhesive-Rubber  Plaster  in  Cases 
of  Perforation  of  the  Membrana  Tympani,"  Trans.  Amer.  Otol.  Soc.,  1886,  686. 
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As  the  dermoid  cout  of  the  drumhead  grows  it  replaces  the  lost 
membrane  and  carries  the  paper  disk  with  it  outward  to  the  wall  of 
the  canal,  whence  it  is  either  artificially  removed  or  falls  out.1 

If,  however,  the  edge  of  the  perforation  become  cicatricial  or  dry, 
it  should  be  refreshed  by  application  of  a  cotton-wool  brush  wet  with 
a  solution  of  nitrate  of  silver,  20  grains  to  the  ounce  of  distilled  water, 
or  stronger  if  required. 

There  are  numerous  and  various  devices  for  inducing  closure  of  a 
perforation  of  the  drumhead  which  cannot  be  discussed  here,  as  they 
lie  rather  within  the  province  of  aural  surgery.2 

After  the  disk  or  splint  is  applied,  and  when  the  new  membrane  is 
approaching  completion,  all  possible  care  should  be  taken  to  avoid 
interference  with  tympanic  air-supply  and  pressure. 

Croupous  or  Diphtheritic  Otitis  Media. 

According  to  certain  eminent  authorities,  the  terms  croupous  and 
diphtheritic  are  not  identical  in  significance,  and  therefore  may  not  be 
used  indiscriminately ;  the  former,  "  croupous,"  "  relating  to  croup,"  to 
a  process  "  accompanied  with  fibrinous  exudation  on  the  surface,  which 
does  not  penetrate  below  the  epithelium,  and  can  be  easily  removed ;" 
the  latter,  "  diphtheritic,"  "  relating  to  diphtheria,"  or  to  a  process 
where  "  there  is  a  fibrinous  exudation  on  the  surface,  combined  with 
necrosis  of  the  epithelium  and  the  tissue  immediately  beneath  it."3 

"We  are  now,  it  would  seem,  justified  ....  in  saying  that  the 
name  'diphtheria,'  or  at  least  'primary  diphtheria,'  should  be  applied, 
and  exclusively  applied,  to  that  acute  infectious  disease  usually  asso- 
ciated with  a  pseudo-membranous  inflammation  of  the  mucous  mem- 
branes which  is  primarily  caused  by  the  bacillus  called  bacillus  diph- 
therise  of  Loeffler."  4  There  are,  however,  "  other  forms  of  acute 
infectious  diseases  ....  associated  with  a  pseudo-membranous  in- 
flammation of  the  mucous  membranes,  and  caused  by  wholly  differ- 
ent germs  " — notably  that  resembling  the  streptococcus  pyogenes  and 
streptococcus  erysipelas,  called  the  streptococcus  of  Prudden.5 

Popularly,  however,  when  one  speaks  of  "  croupous  or  diphtheritic 

1  Blake,  "The  Progressive  Growth  of  the  Dermoid  Coat  of  the  Membrana  Tym- 
pani,"  Am.  Journ.  Otol.,  1882,  iv.  266. 

2  Green,  J.  O.,  "Eestoration  of  the  Membrana  Tympani  after  its  almost  Complete 
Destruction  by  Chronic  Inflammation,"  Boston  Med.  and  Surg.  Journ.,  1870,  lxxxiii.  347. 
The  reader  specially  interested  in  this  subject  will  find  numerous  topical  references  to 
its  literature  on  pp.  99,  100,  and  101  of  vol.  ix.  of  the  Index-Catalogue  of  the  Library  of 
the  Surgeon- General's  Office,  U.  S.  A. 

3  Billings,  Nat.  Med.  Dictionary,  vol.  i.  pp.  351  and  400. 

*  T.  Mitchell  Prudden,  "Studies  on  the  Etiology  of  Diphtheria,  second  series," 
Med.  Record,  April  18,  1891. 

5  Ibid.,  loc.  cit.,  and  "  On  the  Etiology  of  Diphtheria,"  Amer.  -Journ.  Med.  Sciences, 
May,  1889. 
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otitis  media"  it  is  intended  to  convey  the  idea  of  an  inflammation 
of  the  middle  ear  characterized  as  follows: 

The  congestion  is  usually  greater  in  extent  and  intensity,  and  the 
swelling  of  the  mucous  membrane  more  exaggerated,  than  in  catarrhal 
otitis  media.  The  surface  of  the  membrane  is  covered  with  a  stratum 
called  the  false  membrane,  composed  principally  of  fibrin,  pus,  epithe- 
lial cells,  and,  usually,  bacteria.  The  fibrin  is  coagulated  in  various 
forms,  and  in  quantity  varies  as  the  degree  of  intensity  of  the  inflam- 
matory process,  sometimes  forming  a  layer  so  thin  as  to  be  invisible  to 
the  unassisted  eye.  The  pus  and  epithelial  cells  vary  in  form,  size, 
and  disposition,  and  undergo  different  kinds  and  degrees  of  degenera- 
tion.   The  bacteria  also  vary  in  amount  and  in  kind. 

Moreover,  the  substance  of  the  membrane  is  infiltrated  with  fibrin 
and  pus,  the  degree  of  infiltration  and  the  quantity  of  fibrin  and  pus 
varying  with  the  degree  of  severity  of  the  inflammation.  Sometimes 
the  genesis  of  new  products  is  so  great  as  to  cause,  practically,  a  com- 
pression and  consequent  emptying  of,  or  else  absolute  stasis  in,  certain 
local  blood-vessels,  and  ulcers  result.  In  some  cases  the  ulceration 
may  be  very  extensive  as  well  as  deep,  involving  the  underlying 
tissues. 

The  popular  delusion  that  diphtheria  and  the  diphtheritic  process, 
as  such,  but  rarely  attack  the  ear  is  contraindicated  by  the  statement 
of  competent  observers,  who  have  found  them  as  both  primary  and 
secondary  diseases.1 

This  aural  disease  is  usually  an  intercurrent  feature  of  diphtheria, 
and  is,  as  a  rule,  comparatively  painless,  showing  a  marked  tendency 
to  assume  a  chronic  form  of  inflammation,  and  apt  to  produce  very 

1  Barclay,  "  Diphtheria  of  the  Ear,  with  Bibliographical  References  to  Reported 
Cases,"  St.  Louis  Weekly  Med.  Review,  Nov.  12,  1887;  Moos,  S.,  Archiv.  Ophthal.  and 
OloL,  N.  Y.,  1861,  vol.  i.  No.  2,  pp.  634,  et  seq.,  trans,  by  Clarence  J.  Blake,  M.  D., 
Boston,  Mass. ;  compare  Monatsschr.  f  Ohrenh.,  vol.  ii.  No.  10 ;  Politzer,  Treatise  on 
Diseases  of  the  Ear,  Cassell's  translation,  Philadelphia,  1883,  p.  604;  Wilde,  Practical 
Observations  on  Aural  Surgery,  Lond.,  1853,  pp.  231,  232;  ibid.,  Amer.  ed.,  Phila.,  1853, 
p.  1 94 ;  Bezold,  Virchoufs  Archiv,  vol.  lxx. ;  ibid.,  Archiv  f.  Ohrenh.,  vol.  xiv.,  1878, 
p.  66;  Callan,  Med.  Rec,  New  York,  March  27,  1875;  Jacobson,  Archiv  f.  Ohrenh.,  vol, 
xix.,  1882,  p.  37  ;  Jacobi,  A.,  Treatise  on  Diphtheria,  1880,  pp.  74,  75  ;  Burnett,  Treatise 
on  the  Ear,  Phila.,  1884,  p.  461  ;  Cerrutti,  Gior.  d.  r.  Accad.  di  Med.  di  Torino,  1875, 
xxxviii.  pp.  385-395;  Boke,  Wien.  Med.  Halle,  1864,  v.  379;  Burkhardt-Merian, 
Samml.  Jclin.  Vortr.  von  Volkman,  No.  182;  Wendt;  see  also  Thierf elder  Atlas  Hiatal 
Anatom.,  tab.  1;  Wreden,  Monatsschr./.  Ohrenh.,  1868,  No.  10;  Politzer,  loc.  cit.,  p. 
387;  ibid.,  loc.  cit.,  p.  409;  Roosa,  Practical  Treatise  on  Diseases  of  tlie  Ear,  1873,  p. 
353;  Buck,  Diagnosis  and  Treatment  of  Diseases  of  the  Ear,  N.  Y.,  1880,  p.  203,  et  seq. ; 
Mnlhall,  Records  of  St.  Louis  Med.  Society,  Oct.  8,  1887;  The  Classification  and  Treat- 
ment of  over  Two  Thousand  Consecutive  Cases  of  Ear  Diseases  at  Dr.  Sexton's  Aural  Clinic, 
New  York  Eye  and  Ear  lnfinnary,  by  Samuel  Sexton,  M.  D.,  Aural  Surgeon,  W.  A. 
Bartlett,  M.  D.,  and  Robert  Barclay,  M.  D.,  Assistant  Surgeons,  Detroit,  Mich.,  1886, 
pp.  82,86,  89,  94,  and  95;  Loring,  Amer.  Journ.  OloL,  vol.  iii.  part  2,  p.  126;  Wolf, 
Archiv.  OloL,  N.  Y.,  vol.  xiv.  p.  140. 
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widespread  destruction,  with  necrosis  and  burrowing  to  ueighboring 
parts.  During  an  attack  of  diphtheria  the  car  should  be  carefully 
examined  at  short  intervals,  and  if  the  disease  is  found  in  this  region 
remedial  measures  should  be  promptly  and  vigorously  pushed. 

Violent  syringing  of  the  fauces  and  nares  for  the  local  process 
therein  should  be  discountenanced.  Nasal  syringing,  anterior  or  pos- 
terior, in  diphtheria  should  be  done  with  gentleness,  prudence,  and  care, 
lest  the  materies  niorbi  and  injected  fluid  be  forced  into  the  Eusta- 
chian tube  and  thence  into  the  middle  ear.  For  the  aural  invasion 
aconite  may  be  given  in  the  early  or  congestive  stage,  and  some  prepa- 
ration of  mercury  to  diminish  the  plasticity  of  the  blood  and  limit  the 
fibrinous  exudate.  For  example,  corrosive  sublimate,  to  ^  grain, 
inav  be  given,  or  calomel  -g-  to  ^  grain,  every  hour  until  the  green, 
frothy  stools  show  that  the  system  is  becoming  impressed  by  the  drug. 
If  the  aural  trouble  should  not  disappear  under  this  treatment,  and  if 
the  drumhead  show  unquestionable  evidence  of  an  intense  inflammation 
within  the  tympanum,  even  if  the  patient  does  not  complain  of  intense 
aural  pain  or  discomfort,  the  prudent  procedure  is  the  surgical  one  of 
making  either  a  straight,  a  T-,  or  a  V-shaped  incision  through  the  pos- 
terior fold  of  the  drumhead  and  into  the  attic  of  the  tympanum.  These 
openings  should  be  very  freely  made,  and  sufficiently  large  to  favor  the 
escape  of  the  products  of  inflammation  and  to  permit  of  direct  medica- 
tion. The  false  membrane  and  discharges  should  be  removed  by  instru- 
mental means  if  other  resources  fail,  lest  there  be  burrowing  of  the  dis- 
ease to  neighboring  parts.  After  aspiration  our  aim  should  be  to  main- 
tain free  drainage,  cleanliness,  antisepsis,  and  the  dissolution  of  the  false 
membrane.  It  should  be  borne  in  mind  that  this  is  a  destructive  pro- 
cess, and  at  best  will  eventuate  in  purulent  otitis  media.  (For  choice 
of  antiseptics  see  the  article  on  Otitis  Purulenta.)  Of  the  remedies 
which  promise  a  dissolution  of  the  false  membrane,  we  may  hope  for 
success  with  lime-water ;  lactic  acid,  30  grains  to  each  ounce  of  the 
solution ;  a  solution  of  one  of  the  digestive  ferments,  trypsin,  pepsin, 
extract  of  pancreas,  or  peroxide  of  hydrogen.  Aside  from  this  special 
treatment  for  dissolution  of  the  false  membrane,  the  aural  treatment 
conjoined  therewith  should  be  that  recommended  for  acute  purulent 
otitis  media.  The  general  condition  of  the  patient  is  of  paramount 
importance,  and  the  reader  should  consult  the  articles  on  Scarlet  Fever 
and  Diphtheria  in  Vol.  II.  of  this  System. 

Gangrenous  Otitis  Media. 
This  may  occur  as  a  modification  of  catarrhal,  purulent,  or  croupous 
otitis  media  where  the  congestion  is  intense  and  complete  stagnation 
ensues,  when  a  portion  of  the  membrane  dies  and  remains  undetached 
and  decomposed,  or  else  sloughs  or  becomes  the  nidus  of  bacteria  and 
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putrefaction.  The  extent  of  tissue  involved  may  be  either  slight  or 
very  great. 

According  to  the  highest  authorities,  there  seem  to  be  epidemics  of 
this  variety  of  middle-ear  disease,  the  reason  for  which  is  as  yet  unde- 
termined. It  seems,  however,  that  gangrene  is  apt  to  occur  when  local 
or  constitutional  debility  is  present,  by  which  the  resisting  power  of  the 
tissues  is  lessened ;  especially  so  in  persons  "  whose  tissues  have  become 
degenerate  in  consequence  of  old  age,  of  defective  food,  or  of  other 
materials  of  life  or  through  habitual  intemperance." 1 

The  indications  for  treatment  of  this  variety  of  inflammation  seem 
to  be  to  remove  the  cause  by  reducing  the  intensity  of  the  local  inflam- 
mation, and  thus  arrest  the  gangrene ;  to  support  the  system  during 
the  process  of  separation  of  the  sloughs  and  dead  tissues ;  to  quiet  ner- 
vous irritability  j  to  remove  the  products  of  inflammation, — all  of 
which  measures  are  described  under  Acute  Purulent  Otitis  Media. 

Serous  Otitis  Media. 

This  peculiar  variety  of  middle-ear  disease  is  commonly  seen  in 
persons  of  advanced  years,  and  the  serous  effusion  which  characterizes 
it  is  analogous  in  most  respects  to  that  occurring  elsewhere  in  the  body 
where  serous  membranes  are  found. 

The  indications  for  treatment,  briefly  stated,  are  to  give  attention 
to  the  general  diathesis,  which  is  often  gouty  or  rheumatic,  and  to 
induce  reabsorption  of  the  fluid  in  the  tissues  by  hydragogue  catharsis. 

In  this  variety  of  otitis  media  mercury  is  contraindicated.  Coun- 
ter-irritation may  be  of  service  in  assisting  the  process  of  reabsorption. 

HEMORRHAGIC  OTITIS  MEDIA. 

By  this  terra  we  mean  a  variety  of  middle-ear  disease  whose  chief 
characteristic  is  a  hemorrhagic  exudation  into  the  tympanum.  This 
may  be,  and  usually  is,  attended  by  rupture  of  the  merabrana  tympani, 
with  escape  of  blood  from  the  meatus.  Sometimes  vent  is  given 
through  the  Eustachian  tube,  thus  preserving  the  drumhead  intact. 
The  fluid  poured  out  is  usually  hemorrhagic,  but  it  may  be  sero- 
sanguinolent. 

Haemorrhage  into  the  tympanum  may  result  from  rupture  of  the 
walls  of  blood-vessels  which  are  over-distended  in  the  intense  conges- 
tion of  acute  otitis  media ;  it  may  result  from  inflammatory  erosion  of 
the  walls  of  blood-vessels  from  traumatism  of  the  middle-car  tract  or 
with  new  growths,  such  as  polypus  or  cancer. 

True  hemorrhagic  otitis  media  is  usually  an  attendant  phenomenon 
of  Bright' s  disease  or  of  diabetes.  It  is  encountered  also  in  the  aged 
whose  blood-vessels  have  undergone  vital  and  physical  degeneration ; 
1  Erichsen,  citing  Paget,  op.  cit.,  vol.  ii.  p.  G51. 
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and  in  persons  of  a  haemophilia!  tendency  by  heredity  or  through  influ- 
ence of  certain  constitutional  diseases. 

The  indications  for  treatment  of  haemorrhage  into  the  middle  ear, 
however  occurring,  are,  first,  to  check  the  haemorrhage  with  local 
styptics,  tamponing,  ligature  of  the  main  vessels  if  necessary,  and  to 
render  the  parts  aseptic.  Locally  with  styptics  we  aim  to  produce 
constringing  of  the  tissues,  coagulation  of  fibrin,  and  formation  of  a 
clot ;  by  internal  medication  to  secure  contraction  of  the  blood-vessels 
in  the  diseased  area,  which  are  more  susceptible  than  those  elsewhere 
to  the  influence  of  anti-hsemorrhagic  internal  medication. 

As  local  styptics,  we  may  use  hot  water — as  hot  as  can  be  tolerated. 
If  this  is  not  effective,  alum  in  powder  or  solution  ;  sulphate  of 
copper ;  nitrate  of  silver ;  tannic  acid ;  MonsePs  solution,  vinegar, 
lemon-juice,  or  the  tampon.  If  there  be  erosion  of  the  walls  of  the 
carotid  artery  the  only  hope — and  a  slender  one  it  is — is  by  tying  the 
common  carotid  artery. 

Internal  medication  is  often  necessary.  In  a  robust  patient,  if  the 
remedy  be  not  otherwise  contraindicated  we  may  use  tincture  of  aconite- 
root,  or  tincture  of  veratrnm  viride,  2  to  3  drops,  repeated  as  often  as 
necessary  in  an  hour  or  half  hour.  Among  the  others  the  best  are  gallic 
acid,  given  in  powder  in  doses  of  10  to  30  grains  repeated  as  often 
as  necessary ;  acetate  of  lead,  2  to  5  grains,  in  pill  form — used  but 
rarely  ;  ergot  also  may  be  given  with  advantage. 

If  the  haemorrhage  be  of  the  oozing  character,  we  may  give  turpen- 
tine, erifferon,  or  hamamelis  in  full  doses. 

Haemorrhage  from  traumatism  or  from  erosion  by  a  neoplasm  is 
essentially  a  surgical  condition,  and  should  receive  such  local  surgical 
treatment  as  is  recommended  in  standard  treatises  on  aural  surgery. 

Syphilitic  Otitis  Media. 

In  the  syphilitic,  at  some  time  in  the  period  of  general  infection 
and  subsequent  localized  cell-accumulation  ("  secondary  stage  ")  or  in 
that  of  lymphatic  obstruction  ("  tertiary  stage "),  there  may  develop, 
suddenly,  as  a  rule,  a  variety  of  middle-ear  disease,  with  or  without 
involvement  of  the  internal  ear  and  perceptive  apparatus,  character- 
ized by  approximate  immobility  of  the  transmitting  mechanism,  and, 
obviously,  by  profound  deafness  and  tinnitus. 

If  the  affection  be  of  quite  recent  origin,  and  if  the  inner  ear  and 
auditory  nerve,  on  tuning-fork  test,  prove  to  be  uninvolved,  if  the 
patient  be  non-scrofulous,  of  abstemious  and  regular  habits,  and  if  we 
can,  without  injuring  him,  give  prolonged  treatment  with  mercurials, 
we  may  expect  some  improvement  at  least  therefrom,  (-specially  if  we 
remove  all  extra-aural  sources  of  reflex  irritation  to  the  affected  organ. 
Mercury  is  valuable  chiefly  because,  better  than  any  other  known 
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remedy,  it  prevents  the  later  manifestations,  the  sequela,  the  tertiary 
phenomena  of  syphilis. 

Where  mercury,  owing  to  a  patient's  idiosyncrasy,  dyscrasia,  or 
condition  of  general  health,  especially  if  scrofulous,  tends  to  irritate  or 
induce  suppuration  in  the  specific  lesions,  iodide  of  potassium  may  be 
used  in  doses  of  5  to  10  grains  three  times  a  day  in  combination  with 
a  strong  decoction  of  the  fluid  extract  of  sarsaparilla.1  Smaller  doses 
than  those  usually  recommended  have  the  endorsement  and  praise  of 
experts  equally  eminent.  Authorities  differ  not  only  as  to  the  dose 
of  mercury  or  iodide  of  potassium,  but  also  as  to  the  frequency  of  its 
administration.2 

Biniodide  of  mercury  has  been  recommended  by  Sexton,  Theobald, 
and  others.  It  may  be  given  in  small  doses,  with  iodide  of  potassium, 
in  the  proportion  of  1  grain  of  the  former  to  2  of  the  latter  to  make 
it  freely  soluble  in  water.  (Theobald.) 

An  occasional  inflation  of  the  middle  ear  may  hasten  resolution  and 
improve  hearing. 

For  a  complete  study  of  the  treatment  of  syphilis  consult  the 
article  on  Syphilis  in  Volume  II.  of  this  System. 

Neuralgia  op  the  Middle  Ear. 

This  variety  of  middle-ear  disease  can  be  diagnosticated  by  the 
positive  exclusion  only  of  every  congestive,  inflammatory,  or  other 
abnormal  organic  condition  of  the  part. 

Of  the  causes  of  otic  neuralgia  we  may  mention  irritation  or  dis- 
ease of  the  orbit,  nares,  pharynx,  teeth,  gums,  or  oral  cavity,  larynx, 
stomach,  portal  system,  genital  system,  or  emunctory  organs ;  anaemia, 
lithsemia,  nervous  debility,  fright,  grief,  prolonged  exhaustion  or 
anxiety ;  gouty,  rheumatic,  cancerous,  or  scrofulous  diathesis ;  dia- 
betes, nephritis ;  congestion  of  the  kidneys,  spinal  cord,  brain,  or 
other  capital  organs ;  syphilis,  influenza,  malarial  poisoning ;  trau- 
matism ;  new  growths ;  exposure  to  cold ;  the  influence  of  crises  of 

1  F.  N.  Otis,  Clinical  Lectures  on  the  Physiology,  Pathology,  and  Treatment  of  Syphilis, 
N.  Y.,  1881,  p.  87. 

2  Compare  Buck,  "  On  the  Use  of  Large  Doses  of  Iodide  of  Potassium  and  Iodide 
of  Sodium  in  the  Treatment  of  Cases  of  Eapid  Loss  of  Hearing,"  Med.  Record,  July 
26,  1884;  Md.  Journ.  Med.  and  Surg.,  Aug.  2,  1884;  Med.  News  (Phila.),  July  26, 
1884;  ibid.,  "On  Large  Doses  of  Potassium  or  Sodium  Iodide  in  Syphilitic  Deafness," 
Lond.  Med.  Rec,  Cincinnati  Lancet  and  Clinic,  Aug.  8,  1885 ;  ibid.,  "  Large  Doses  of 
Potassium  or  Sodium  Iodide  in  Sudden  Deafness  of  a  Supposed  Syphilitic  Origin," 
Trans.  Amer.  Otol.  Soc,  1884,  p.  243;  ibid.,  "Marked  Improvement  following  Use  of 
Iodide  of  Potassium  in  case  of  Sudden  and  Profound  Deafness,  due,  apparently, 
to  Inherited  Syphilis,"  Trans.  Amer.  Otol.  Soc,  1887,  p.  60;  Sexton,  "The  Sudden 
Deafness  of  Syphilis,  with  Cases,"  Amer.  Journ.  Med.  Sciences,  July,  1S79,  p  57  ;  Buck, 
"  Syphilitic  Affections  of  the  Ear,"  Amer.  Journ.  Otol.,  Jan.,  1879. 
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development  or  decay,  as  of  dentition,  puberty,  menopause,  senility ; 
mineral  poisoning  or  drug  habits. 

The  indications  for  treatment  are  to  relieve  the  pain  and  to  remove 
or  counteract  the  cause,  diathesis,  or  local  or  general  disease  upon  which 
it  is  dependent. 

There  is  scarcely  any  morbid  condition  in  which  the  idiosyncrasy 
of  a  patient  to  the  remedial  influence  of  individual  remedies  is  more 
pronounced  than  in  this  one.  For  this  reason  it  may  be  necessary  to 
try  many  remedies  before  one  can  be  found  to  give  certain  temporary 
relief.  Respecting  treatment  of  the  various  causes  by  which  the  dis- 
ease may  be  conditioned,  the  reader  should  consult  seriatim  the  divisions 
of  this  work  treating  specially  of  them. 


CHRONIC  PURULENT  DISEASE  OF  THE 

MIDDLE  EAR. 


By  SAMUEL  SEXTON,  M.  D. 


For  the  general  practitioner,  under  whose  treatment  many  cases 
of  ear  disease  are  placed,  especially  those  of  children,  a  wide  field  for 
sound  judgment  is  offered.  For  some  of  them  a  merely  expectant 
course  is  indicated,  with  attention  to  general  health.  It  is  most 
important,  however,  that  he  should  quickly  recognize  conditions 
which  point  to  an  unfavorable  prognosis.  Those  who  have  ever 
had  occasion  to  observe  the  grave  complications  arising  in  the  course 
of  chronic  purulent  middle-ear  disease  can  testify  to  the  danger  of 
neglecting  even  mild  cases. 

Many  cases  are  mild  from  the  beginning,  and  should  be  let  alone. 
The  use  of  astringents  and  local  cauterization  is  of  little  or  no  use, 
and  should  generally  be  excluded  as  meddlesome.  Indeed,  such  tem- 
porizing treatment  may  be  pursued  ad  jvnitwm  without  doing  any  good; 
for  the  most  part  it  interferes  with  the  natural  tendency  to  a  recovery 
or  exaggerates  the  local  conditions  in  the  ear. 

Too  frequent  use  of  the  syringe  is  to  be  avoided,  since  its  excessive 
employment  injures  the  ear  and  humidity  favors  the  growth  of  granu- 
lation tissue.  All  syringing  and  mopping  out  of  the  ear  should  be 
gently  done. 

In  all  mild  cases,  where  the  disease  is  for  the  most  part  confined  to 
the  atrium  of  the  tympanum,  the  management  should  include  attention 
to  hygienic  measures,  the  presence  of  head  catarrh,  diseased  teeth,  etc. 
Where  the  natural  tendency  to  recovery  is  strong,  there  remains  gen- 
erally but  slight  damage  to  the  transmitting  mechanism,  and  the  func- 
tion of  hearing  is  correspondingly  injured  but  little  if  any.  In  these 
cases  the  mucous  tract  of  the  middle  ear  is  the  source  of  the  muco- 
purulent discharge,  and  drainage  is  seldom  impeded.  A  cure  may  be 
confidently  expected  from  attention  to  cleanliness  alone,  the  perforation 
giving  exit  to  the  discharge,  in  the  more  recent  cases  healing  quickly. 
It  is  notable  in  the  more  chronic  eases  of  otorrhcea  thai  closure  of 
perforations  in  the  drumhead  is  often  followed  by  impairment  of 
hearing.    In  cases  where  irremediable  damage  has  been  done  to  the 
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sound-transmitting  apparatus  we  shall  find  larger  or  smaller  defeets  in 
the  drumhead,  the  drum  containing  more  or  less  granulation  tissue  and 
polypi,  which  sometimes  entirely  fill  the  cavity  and  also  the  external 


Fig.  159. 


The  Author's  Combination  Ear  Forceps,  having  four  adjustable  operating  points,  namely— 
1,  scissors,  for  clipping  off  redundant  tissue  from  the  walls  of  the  canal ;  2,  serrated  dress- 
ing forceps  ;  3,  cutting  forceps,  for  biting  off  granulations,  etc. ;  4,  foreign-body  forceps. 

auditory  canal.  These  should  always  be  promptly  removed  with  cut- 
ting forceps,  the  cutting  curette,  or  the  snare  where  the  growth  is  of 
sufficient  size  to  be  engaged  in  the  wire  loop  of  this  latter  instrument. 
These  morbid  products  cannot  be  easily  removed  from  the  attic  by 


Fig.  160. 


The  Author's  Polypus-Snare. 


instruments,  but  in  such  cases  the  better  treatment  consists  in  excision 
of  the  remains  of  the  drumhead  and  the  hammer  and  incus  if  present. 
Temporary  relief  may,  however,  be  obtained  by  drying  the  parts  after 
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removing  granulation  tissue,  inspissated  pus,  etc.,  and  applying  by 
insufflation  a  dressing  of  salicylic  acid,  or  a  45  per  cent,  solution  of 
peroxide  of  hydrogen  carried  in  on  cotton  wool.  Under  any  such 
treatment,  however,  a  more  or  less  rapid  reproduction  of  this  morbid 
product  is  sure  to  take  place ;  the  writer,  indeed,  has  scarcely  ever  seen 
an  exception  to  this  rule. 

Since  the  removal  of  large  masses  of  diseased  tissue  is  generally 
very  painful  without  an  anaesthetic,  requiring  several  tedious  sittings, 
it  is  best  to  complete  the  operation  at  once  under  narcosis. 

It  is  needless  to  say  that  the  more  completely  the  tympanum  is 
cleared  out  the  better,  especially  the  point  of  attachment  of  the  pedi- 
cle of  polypoid  growths.  This  is  often  difficult  on  account  of  profuse 
bleeding.  Care  should  therefore  be  exercised  in  removing  polypi  to 
avoid  unduly  lacerating  the  part,  especially  with  the  fibroid  variety  of 
these  growths,  which  are  very  difficult  to  detach  or  cut  through  with 
a  wire  loop,  and  often  have  to  be  brought  away  by  evulsion.  Mucous 
polypi  are  amputated  much  more  easily.  The  attachment  of  the  pedi- 
cle or  base  of  both  varieties  should  be  sought  after  bleeding  is  checked, 
and  detached  with  the  curette. 

Haemorrhage  is  best  controlled  by  syringing  with  hot  water.  The 
subsequent  local  treatment  requires  for  its  success  that  the  parts  should 
be  kept  as  dry  as  possible,  employing  for  that  purpose  tampons  of 
absorbent  cotton-wool  wound  upon  the  end  of  a  stiff  carrier.  Above 
all,  good  drainage  should  always  be  maintained. 

Boric  or  salicylic  acid  may  be  sparingly  insufflated  daily  or  as 
required,  but  its  free  use  should  be  avoided.  The  instillation  of  a 
few  drops  of  pure  alcohol  once  or  twice  daily  will  often  act  as  a  check 
upon  the  growths  :  it  is  applied  by  means  of  a  pipette  or  dropper  while 
the  patient  rests  the  opposite  side  of  the  head  upon  a  table  or  other 
object. 

It  is  of  the  greatest  importance  to  establish  a  rigid  dietary  for  these 
patients,  decidedly  limiting  both  food  and  drink  for  a  considerable 
period  of  time. 

More  importance,  by  far,  is  to  be  attached  to  personal  hygiene  than 
to  any  local  treatment  following  the  operation. 

In  most  cases  the  ear  after  irreparable  destruction  of  its  sound- 
transmitting  mechanism  is  at  best  a  most  defective  organ  and  liable  to 
constant  recurrent  invasions  of  purulcncy,  as  from  taking  cold,  and 
had  best  be  treated  by  entire  removal  of  the  diseased  structures.  This 
ensures  drainage  and  generally  improves  hearing. 

Purulcncy  of  the  tympanic  attic  demands  more  than  the  passing 
allusion  it  lias  heretofore  received  at  (he  hands  of  aural  snro-oons. 
Indeed,  it  has  scarcely  received  any  until  of  late.  Attic  cases  are 
characterized,  in  the  chronic  state,  by  their  persistency.    The  atrium 
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may  be,  and  quite  often  is,  quite  free  from  any  morbid  action,  whilst 
purulent  matter  is  continually  forming  in  the  attic,  or  even  in  the  mas- 
toid, antrum,  and  neighboring  cellules,  and  slowly  escaping  by  a  sinus 
leading  outwardly  through  the  membrana  flaccida,  usually  just  behind 
the  malleus.  An  exploration  into  the  pathological  cavity  beyond 
through  this  sinus  generally  reveals  a  very  low  form  of  inflamma- 
tory action,  the  cavity  often  containing,  besides  inspissated  pus,  chole- 
steatomatous  masses  and  granulation  tissue.  Owing  to  the  smallness 
of  the  sinus  by  means  of  which  the  attic  is  reached,  and  the  presence 
of  the  diseased  ossicles  and  numerous  fibrous  bands  and  the  like,  it  is 
impossible  to  clean  out  this  cavity  and  restore  it  to  a  healthy  condition 
by  treatment,  although  the  worst  symptoms  may  be  checked  for  a  time. 
In  by  far  the  greater  number  of  these  attic  affections  and  the  more 
severe  forms  of  disease  of  the  atrium  already  described  the  disordered 
and  deranged  chain  of  ossicles  due  to  ankylosis,  adhesions,  and  cica- 
tricial bands  running  in  all  directions  interferes  not  alone  with  the 
entrance  of  sound  to  a  great  extent,  but  shuts  off  the  parts  from  a 
proper  application  and  benefit  from  local  remedies.  In  such  cases  no 
time  should  be  lost  with  temporizing  methods  :  the  surgical  removal  of 
such  obstructing  tissues  is  absolutely  necessary  to  a  cure.  The  drum, 
encumbered  with  what  was  once  the  transmitting  apparatus,  becomes 
useless  from  destructive  inflammation,  and  is  more  or  less  a  reservoir 
for  the  retention  of  foul,  decomposing  secretions. 

That  the  health  of  the  patient  should  not  fail  to  suffer  from  such 
septic  collections  constantly  present  in  the  drum  of  the  ear  seems 
improbable.  The  removal  of  the  diseased  structures  has,  in  the 
writer's  own  experience,  been  followed  by  beneficial  results,  not  only 
locally,  but  to  the  general  health  as  well. 

Those  cases  of  caries  of  the  tympanic  attic,  already  alluded  to,  with 
a  sinus  opening  through  the  flaccid  membrane,  constitute  the  most  pro- 
tracted and  incurable  form  of  ear  disease.  The  removal  of  the  entire 
membrane,  together  with  the  malleus  and  incus,  establishes  free  drain- 
age and  brings  about  a  cure  unless  the  patient's  general  condition  is 
extremely  unfavorable.  In  cases,  furthermore,  where  adhesive  bands 
and  attachments  fill  up  the  tympanum,  causing  more  or  less  interfer- 
ence with  sound  even  when  no  suppurative  action  exists,  the  operation 
is  indicated.  The  fact  that  in  some  of  the  cases  just  mentioned  more 
or  less  of  the  membrana  vibrans  remains  should  not  restrain  us  from 
undertaking  the  operation  if  great  deafness  exists,  as  the  hearing  is 
generally  much  improved  thereby  and  the  annoying  " gatherings  and 
breakings"  are  prevented.  The  disagreeable  subjective  phenomena  so 
often  observed  accompanying  chronic  purulent  middle-ear  disease,  as 
headaches,  noises  in  the  head  and  ears,  vertigo,  and  nausea,  are  usually 
entirely  relieved  by  removal  of  the  diseased  tissues  closing  up  the  tym- 
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panum.  Such  subjective  symptoms  alone,  the  writer  considers,  in  some 
cases  may  be  so  distressing  as  to  justify  this  operation  even  should  the 
hearing  power  be  fairly  satisfactory. 

The  operative  removal  of  the  carious  and  necrotic  ossicles  with  the 
object  of  clearing  the  drum-cavity  of  obstructions  to  sound,  establish- 
ing free  drainage  from  the  attic,  and  for  the  relief  of  a  long-standing 
discharge,  is  not  so  recent  as  to  be  entirely  unknown  now-a-days  to 
the  majority  of  the  medical  profession..  It  is  some  thirteen  years  since 
H.  Schwartze  undertook  this  procedure  for  the  first  time,  to  be  followed 
shortly  by  J.  Kessel  in  1879.  Since  that  time  the  advocates  of  this 
method  have  steadily  increased  in  numbers,  particularly  of  late  years — 
a  gratifying  fact,  undoubtedly  due  to  the  excellent  results  obtained  by 
the  operation.  Besides  the  many  cases  reported  by  Schwartze  and 
Kessel,  numerous  others  have  been  placed  on  record  by  the  writer,1 
Kretschmann,  Stacke,  C.  H.  Burnett,  Wetzel,  Colles,  Ludewig, 
Urbantschitsch,  and  others. 

The  writer's  first  observations  were  made  a  number  of  years  since 
in  cases  where  the  transmitting  mechanism  had  long  been  entirely 
destroyed  by  suppurative  action,  the  drum-cavity  being  lined  with 
a  dry  polished  membrane.  These  led  him,  before  being  cognizant 
of  the  work  done  in  Germany,  to  the  belief  that  removal  of  obstruct- 
ing and  useless  remnants  of  the  transmitting  apparatus  would  greatly 
benefit  the  hearing  power  and  the  discharge  in  cases  where  they  were 
in  a  hopelessly  diseased  condition. 

An  operation  should  not  be  undertaken,  especially  in  children, 
unless  the  discharge  from  the  ear  has  been  checked  or  very  much 
diminished  by  abstemiousness  in  diet. 

Method  of  Operating-. — The  writer  uses  an  electric  head-lantern 
for  the  purpose  of  illumination,  the  lamp  being  of  six  to  ten  candle- 
power,  and  attached  to  the  head-band  like  the  ordinary  head-mirror. 
The  operation  is  done  under  narcosis  to  ensure  complete  immobility 
of  the  head.  With  a  small  trowel-shaped  or  straight  blunt-pointed 
knife  the  drumhead  or  its  remnants  are  cut  away  around  the  periphery, 
all  the  attachments  of  the  malleus,  including  the  tensor  tympani,  being 
divided.  In  those  cases  where  the  incudo-stapedal  articulation  is  intact 
this  should  also  be  divided.  This  may  be  accomplished  with  small 
angular-bladed  knives  made  for  this  purpose,  one  for  the  right  ear  and 
one  for  the  left.  The  malleus  is  then  seized  with  the  author's  foreign- 
body  forceps  (see  Fig.  159)  and  brought  away.  Some  surgeons  use 
the  wire  loop  of  the  polypus  snare  in  removing  the  malleus,  and  Lucae 
has  a  very  good  instrument  of  his  own  devising  for  this  purpose.  The 
incus,  if  present  and  in  view,  should  be  seized  and  extracted  with 

1  The  Ear  and  its  Diseases,  elk.,  New  York,  1 888,  chapter  xvi.  p.  358 ;  also,  Deafness 
and  Discluirge  from  the  Ear,  etc.,  New  York,  1891. 


1256     CHRONIC  PURULENT  DISEASE  OF  THE  MIDDLE  EAR. 


light  dressing  forceps.  In  many  eases  the  incus  is  not  in  sight,  and 
must  be  brought  down  into  view  by  means  of  some  instrument.  For 
this  purpose  an  ordinary  malleable  silver  probe,  bent  at  its  point  to 
a  right  angle,  has  proved  itself  very  useful  in  the  hands  of  the  writer. 
All  attachments,  adhesions,  and  cicatricial  bands  existing  in  the  drum 
should  be  thoroughly  broken  up. 

In  children,  sometimes,  large  masses  of  steatomatous  matter  and 
inspissated  pus  are  found  lodged  in  the  antrum,  and  cannot  be  so 
readily  removed  through  the  tympanum  as  by  means  of  an  opening 
from  the  outside  directly  into  the  mastoid  antrum. 

Haemorrhage  is  never  great,  and  can  be  easily  controlled  by  syring- 
ing with  hot  water  and  the  use  of  cotton-wool  pledgets.  Pain  rarely 
follows,  and  if  it  does  may  be  quickly  allayed  by  instilling  a  few  drops 
of  a  4  per  cent,  solution  of  cocaine.  After  the  operation  the  writer 
wipes  or  syringes  the  ear  gently,  and  after  thoroughly  drying  the 
parts  introduces  into  the  outer  end  of  the  canal  a  plug  of  cotton- wool 
impregnated  with  iodoform. 

The  operation  is  one  without  danger,  no  case  of  fatal  result  having 
been  reported.  In  a  few  instances  temporary  paresis  of  the  facial 
muscles  has  followed.  It  seems  probable  that  this  condition  was 
largely  due  to  irritation  or  injury  of  the  nerve,  whose  canal  had 
been  previously  affected  or  exposed  by  caries. 

In  the  course  of  a  few  weeks  or  months  after  the  operation  the 
tympanum  becomes  dry,  its  walls  being  enveloped  by  a  non-secreting, 
glistening,  whitish,  cicatricial  membrane.  Of  course,  where  the  bony 
walls  of  the  drum  and  neighboring  cavities  have  long  been  carious  it 
cannot  be  expected  that  the  otorrhcea  will  entirely  cease  at  once.  In 
some  cases  slight  desquamative  action  of  the  parts  may  require  the 
occasional  removal  of  epithelial  scales  and  the  like.  (For  further 
details  of  the  operation  the  reader  is  referred  to  the  reports  of  the 
authors  referred  to  and  the  writer's  own  works.) 

In  grave  and  complicated  cases  it  will  generally  be  found  that  an 
exacerbation  of  symptoms  has  taken  place  where  the  carious  process 
has  already  involved  the  mastoid  cellules.  The  secretions  force  their 
way  out  through  the  cortex  of  this  process  or  through  the  posterior 
wall  of  the  external  auditory  canal,  drainage  through  the  tympanum 
being  obstructed.  This  state  of  things  gives  rise  to  very  urgent  symp- 
toms in  some  cases,  and  if  possible  we  should  use  the  knife  freely 
where  a  pointing  indicates  the  position  of  the  confined  secretions.  At 
such  a  place  within  the  external  auditory  canal  the  integument  will 
often  be  seen  to  bulge,  partially  closing  the  canal  and  having  a  pur- 
plish appearance.  It  is  not  unusual  for  a  swelling  of  this  kind  to  be 
mistaken  for  a  polypus,  and  attempts  made  to  remove  the  growth. 
The  author  has  seen  many  such  instances  where  bungling  and  offi- 
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cious  surgical  meddling  has  resulted  in  great  local  harm  and  serious 
demoralization  to  the  patient.  Sequestra  presenting  at  such  a  point  can 
be  easily  brought  away  by  gentle  handling  with  the  foreign-body  for- 


Fig.  161. 


Sinuses  leading  through  Mastoid  Cortex  from  antrum  and  tympanum,  in  a  child.   (From  a 

photograph.) 

ceps,  the  walls  of  the  canal  being  gently  dilated  if  swollen.  Granu- 
lation tissue  should  be  cleared  away  if  it  interferes  with  drainage  or 
prevents  the  surgeon  obtaining  a  view  of  the  fundus. 

Where  secretions  from  the  middle  ear  and  the  mastoid  seek  an  out- 
let through  the  mastoid  cortex,  free  exit  should  be  given  them  in  that 
direction. 

In  operations  about  the  tympanum  and  mastoid  care  must  be 
exercised  to  avoid  wounding  the  facial  nerve.  As  far  as  paralysis 
of  the  facial  nerve  is  concerned,  this  may  confidently  be  expected  to 
disappear  in  the  course  of  three  weeks  to  three  months. 

For  the  alleviation  of  the  severe  pain  about  the  mastoid  and  the 
neck  often  present  in  such  cases  veratrinc  ointment  has  been  found  of 
value.  It  may  be  applied  several  times  tlaily.  The  faradic  current 
is  thought  to  be  of  benefit  in  restoring  the  power  of  the  facial  muscles. 


CHRONIC  CATARRH  OF  THE  MIDDLE  EAR 
AND  DISEASES  OF  THE  INTERNAL  EAR. 

By  CHARLES  H.  BURNETT,  A.  M.,  M.  D. 


The  common  cause  of  chronic  catarrh  of  the  middle  ear  is  chronic 
catarrh  of  the  nares  and  naso-pharynx.  In  many  cases  chronic  aural 
catarrh  is  found  associated  with,  rather  than  caused  by,  certain  dis- 
eases. The  latter  undoubtedly  induce  or  keep  up  trophic  changes  in 
the  middle  ear.  Thus  chronic  catarrh  of  the  middle  ear  is  found  with 
chronic  catarrh  of  the  mucous  membrane  elsewhere ;  with  phthisis ; 
sorrow  and  weeping ;  nursing  the  sick,  especially  at  night,  with  loss  of 
sleep ;  progressive  locomotor  ataxia ;  sciatica ;  general  neuralgia,  but 
especially  neuralgia  of  the  fifth  nerve ;  insanity ;  aud  intemperance 
and  venereal  excesses.  It  may  also  be  found  following  pregnancy,  the 
menopause,  uterine  diseases,  continued  fevers,  any  of  the  eruptive  fevers, 
mumps,  great  shock  after  fracture  of  limbs,  sedentary  life,  rheumatism, 
gout,  and  syphilis.  In  syphilis,  instead  of  referring  the  sudden  deaf- 
ness sometimes  occurring  in  that  disease  to  an  affection  of  the  auditory 
nerve,  it  is  much  more  rational  to  suppose  that  "  granuloma  or  cir- 
cumscribed small,  round-cell  infiltration  takes  place  within  the  tym- 
panum, that  the  invasion  is  rapid,  and  that  it  prevents  by  fixation  the 
conductive  apparatus  from  its  normal  movements."  1 

Among  other  causes  may  be  cited  sleeping  on  the  ground  in  camp ; 
duck-shooting,  which  involves  sitting  or  lying  still  for  long  periods  in 
wet  or  damp  garments;  exposure  to  draughts  of  air  while  at  work, 
as  with  carpenters ;  and  nervous  exhaustion  of  a  catarrhal  ear  by  con- 
tinuous shock,  as  in  the  case  of  boiler-makers  and  telegraph-operators 
and  in  those  who  use  the  telephone  extensively.2  Women — domestics 
and  women  doing  their  own  housework — are  constantly  exposed  to 
great  changes  in  temperature  and  checks  to  perspiration.  Their 
labor  takes  them  one  moment  to  the  hot  kitchen,  and  the  next  to  a 
cold  court  or  roof  to  hang  out  wet  clothes,  or  from  cooking  in  the 
house  to  scrubbing  in  the  open  air  or  cold  room.  To  these  facts  may 
be  added  that  such  women  are  usually  found  in  wet  or  very  damp 

1  Dr.  Samuel  Sexton,  American  .Journal  of  Otology,  vol.  ii.  p.  301. 
'  Dr.  C.  J.  Blake,  Proceedings  Amcr.  Olol.  Society,  1888. 
125S 


CHRONIC  CATARRH  OF  THE  MIDDLE  EAR,  ETC.  1259 


skirts  and  when  they  rest  for  a  moment  it  is  usually  without  a  cov- 
ering for  the  head — at  the  front  door  or  open  window  in  a  draught, 
Tn  some  families  there  is  an  hereditary  tendency  to  catarrhal  deafness. 
The  intermarriage  of  members  of  such  families  tends  to  produce  early 
deafness  and  deaf-dumbness. 

Chronic  catarrh  of  the  middle  ear  is,  as  already  stated,  due  to 
chronic  hypertrophic  catarrh  of  the  naso-pharynx.  The  latter  is 
usually  the  result  of  oft-repeated  and  neglected  colds  in  the  head,  or 
naso-pharyngeal  catarrh.  As  the  hypertrophic  condition  in  the  naso- 
pharynx passes  into  the  sclerotic  or  atrophic  stage,  the  middle  ear 
assumes  a  more  or  less  similar  condition. 

The  simplest  form  of  catarrh  of  the  middle  ear  is  found  in  a  case 
of  acute  or  subacute  coryza.  In  such  an  instance  the  congestion  and 
swelling  in  the  mucous  membrane  of  the  nares  and  naso-pharynx  have 
induced  impeded  nasal  respiration  and  a  partial  closure  in  the  Eusta- 
chian tube,  with  defective  aeration  of  the  tympanic  cavity. 

The  symptoms  of  this  state  are  slight  tinnitus  aurium,  an  altered 
quality  in  hearing,  some  autophony,  and  at  times  a  slight  "  lighthead- 
edness "  or  swimming  in  the  head.  Such  symptoms  usually  subside 
either  without  treatment  of  any  kind  or  under  a  mild,  proper  hygiene 
and  treatment  of  the  nares,  naso-pharynx,  and  middle  ears.  If,  how- 
ever, the  patient  is  in  impaired  health  from  any  cause,  or  is  exposed  to 
all  kinds  of  weather  in  his  daily  labor,  the  conditions  in  the  nares, 
naso-pharynx,  and  ear  may  grow  worse  and  become  chronic. 

Any  case  has  become  chronic  when,  after  the  acute  symptoms  of  the 
cold  in  the  head  have  passed  oif,  the  tinnitus  and  deafness  are  found  to 
be  fixed  and  gradually  growing  worse.  In  such  cases  the  aurist  is 
consulted  usually  anywhere  from  six  weeks  to  six  months  after  the 
symptoms  have  become  chronic  and  annoying. 

An  examination  of  such  a  patient  reveals  an  hypertrophic  condition 
of  the  nares  and  naso-pharynx,  the  latter  involving  the  faucial  mouth 
of  the  Eustachian  tube.  The  nasal  respiration  is  impeded,  and  there 
is  a  tendency  toward  mouth-breathing,  especially  in  the  young.  The 
fauces  are  in  a  condition  of  folliculitis,  the  tonsils  and  half  arches  of 
the  palate  sharing  in  the  congestion  and  swelling.  The  membrana 
tympani  in  one  or  both  cars,  according  to  the  extent  of  the  affection, 
is  somewhat  retracted,  and  it  may  have  lost  its  lustre.  If  not  too  thick, 
sometimes  behind  the  membrana  may  be  seen  bubbles  of  air  in  a  pale, 
amber-colored  liquid.  This  latter  is  due  to  extravasations  from  the 
vessels  of  the  wall  of  the  drum-cavity,  from  which  the  air  is  shut  off, 
and,  the  pressure  on  the  vessels  being  reduced,  extravasation  follows. 
This  condition  is  usually  reached  without  much  if  any  pain.  The  ear 
seems  to  slip  at  once  into  a  condition  of  chronic  hypertrophic  catarrh 
of  the  secretory  form.    At  this  period  of  the  disease  much  can  be  done 
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for  the  naso-pharynx  and  car.  If  aid  is  not  promptly  given,  a  scle- 
rotic stage  is  reached,  when  more  labor  is  required. 

Sprays. — The  nares  and  naso-pharynx  should  at  once  be  sprayed 
with  the  following  solution  : 

I^s.  Sodii  boratis, 

Sodii  bicarbonatis,  ad.  gr.  viij  ; 

Aeidi  carbolici,  gr.  iv  ; 

Glycerin i,  f^ij  • 

Aquse,  q.  s.  ft.  f  giv. — M. 

I^i.  Zinci  sulpho-carbolatis,  gr.  v; 

Listerinse  (Lambert's),  fgij  ; 

Aquse  destill.,  f^vj. 

1^4.  Zinci  iodidi,  gr.  v 

Listerinse  (Lambert's),  '  f^ij  ; 

Aquse  destill.,  f^vj. 


Or, 


Or, 


These  should  be  followed,  especially  in  cold  weather,  by  a  spray  of — 

ty.  Eucalyptol.,  1TLij ; 

Glycolinse,  f  §j- — M. 

Gargles. — The  fauces  should  be  treated  either  by  solutions  con- 
veyed on  a  cotton-applicator  by  the  surgeon  or  by  means  of  gargles 
at  home.  In  some  cases  both  forms  of  treatment  will  be  required 
in  the  more  acute  stages.  If  the  fauces  are  in  an  atonic  state,  an 
application  of  tincture  of  perchloride  of  iron,  1  part  to  2  or  3  of 
water,  may  be  made  to  them  once  or  twice  a  week. 

Usually,  however,  the  treatment  of  the  nares  and  naso-pharynx  will 
be  sufficient  to  restore  the  fauces  to  a  normal  condition.  It  is  my  cus- 
tom to  order  a  gargle  in  cases  of  chronic  catarrh  of  the  middle  ear, 
partly  for  the  gymnastic  effect  on  the  velum,  and  thence  on  the  tensor 
tympani  and  middle  ear.  If  the  chronic  catarrh  is  still  in  the  secre- 
tory stage,  the  patient  is  given  a  mild  astringent  gargle,  as  follows  : 1 

Rheos  glabri,  §j  ; 

Glycerini,  fgj; 

Alcoholis,  fgj,  fsj,  Wxxxvi; 

Potass,  chloratis,  s\) ; 

Aquse,  q.  s.  ft.  svij. — M. 

About  a  half  fluid-ounce  of  this  should  be  used  at  a  time  as  a  gargle, 
night  and  morning. 

1  As  prepared  by  Ii.  C.  Blair's  Sons,  Philada. 
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If  the  secretory  stage  has  been  succeeded  by  a  dry  or  sclerotic  one, 
the  patient  is  then  given  the  following  gargle,  to  be  used  in  the  same 
way  as  the  foregoing: 

Listerinse  (Lambert's),  f^j-flij  ; 

Aquae,  q.  s.  ft.  f'svj, 

and  the  naso-pharynx  receives  the  treatment  adapted  to  a  sclerotic  stage 
described  farther  on. 

Inflation  of  the  Tympana. — After  the  nares  and  naso-phar- 
ynx are  sprayed  the  tympana  should  be  inflated  with  air.  This  may 
be  done  by  Valsalva's  or  Politzer's  method  or  by  means  of  the  Eusta- 
chian catheter  and  the  hand  air-bag.  The  first  is  an  auto-inflation,  con- 
sisting in  the  distension  of  the  cheeks  and  holding  the  nose  while  air 
is  forced  up  into  the  naso-pharynx  and  middle  ear  by  strong  expira- 
tion on  the  part  of  the  patient.  This  method,  being  an  active  one  on 
the  part  of  the  patient,  is  attended  with  congestion  of  the  head  and  ear, 
and  must  therefore  be  used  with  caution. 

A  far  preferable  method  of  inflation  of  the 
tympana  is  Politzer's.  This  consists  in  forc- 
ing air  into  the  tympana  from  an  air-bag  (Fig. 
162)  at  the  moment  of  swallowing,  when 
the  faucial  ends  of  the  Eustachian  tube  are 
opened.  The  nose-piece  attached  to  the  in- 
flation-bag being  inserted  into  one  nostril,  the 
other  nostril  is  closed  by  pressure  with  the 
finger  of  the  surgeon.  Then  the  ala  of  the 
nostril  in  which  the  nose-piece  lies  is  gently 
compressed  in  front  of  the  nose-piece,  not 
down  upon  it.  Then  the  patient,  having 
previously  had  some  water  given  him,  is 
told  to  swallow  with  his  lips  closed.  This 
act  lifts  the  velum,  shuts  off  the  naso-phar- 
ynx from  the  lower  pharynx,  and  opens  the 
Eustachian  tubes.  If  at  such  a  moment  air 
is  thrown  into  the  naso-pharynx  by  squeez- 
ing the  air-bag,  inflation  of  the  tympana 
takes  place.  Instead  of  swallowing  water, 
distension  of  the  cheeks  with  air  will  accom- 
plish the  same  object  (E.  E.  Holt).  Crying 
on  the  part  of  children,  by  lifting  the  velum, 
will  aid  greatly  in  the  inflation  of  the  tympana  by  Politzer's  air-bag. 

Eustachian  Catheter. — In  some  cases  Politzer's  mode  of  infla- 
tion fails  to  accomplish  its  purpose,  or  it  may  be  desirable  to  confine 
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the  inflation  of  the  naso-pharynx  to  one  ear.  We  must  then  resort  to 
the  use  of  the  Eustachian  catheter.    The  Eustachian  catheter  consists 


of  a  tube  of  metal,  preferably  of  virgin  silver,  or  of  hard  rubber, 
curved  at  the  beak  (as  seen  in  the  surgeon's  hand  in  Fig.  163),  13 
cm.  in  length  and  2  mm.  in  diameter. 

The  Auscultation-tube. — This  instrument  is  the  highly  im- 
portant adjuvant  of  the  Eustachian  catheter :  in  fact,  so  far  as  the 
latter  is  of  aid  in  an  objective  examination  it  owes  that  power  to  the 
auscultation-tube.  The  latter  consists  of  a  vard  of  rubber  tubing  8 
mm.  in  diameter.  Black  tubing  is  preferable,  being  most  durable. 
Upon  one  end  of  this  tube  there  should  be  a  white  bone  end-piece  to 
fit  in  the  surgeon's  ear ;  at  the  other  end  should  be  a  black  end-piece 
for  the  patient's  meatus.  In  using  the  auscultatiou-tube  one  end 
should  rest  snugly  in  the  meatus  of  the  car  cathcterized,  while  the 
other  end  must  rest  equally  well,  though  not  too  tightly,  in  the  exam- 
iner's ear.  Suppose,  for  example,  that  the  patient's  left  car  is  to  be 
catheterized,  and  that  the  auscultation-tube  is  also  to  be  used.  Let  the 
surgeon  place  his  end  of  the  auscultation-tube  in  his  left  ear,  bring  the 
tube  loosely  behind  his  neck  and  over  his  right  shoulder  (sec  Fig. 
164),  placing  the  other  end  of  the  tube  in  the  patient's  Iefl  car.  If 
the  auscultation-tube  be  thus  supported,  it  is  less  in  the  surgeon's 
way  and  less  likely  to  /'all  by  its  own  weight  out  of  his  or  the  patient's 
ear. 
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The  Air-bag  or  Hand-balloon. — The  general  shape  and  appear- 
ance of  the  hand-bag  is  seen  in  Fig.  162.  Instead  of  the  nose-piece, 
when  the  l>ag  is  used  in  connection  with  the  Eustachian  catheter  there 
must  be  fitted  to  it  a  short  "mount"  for  insertion  into  the  proximal 
end  of  the  catheter  (Fig.  164).  The  use  of  such  a  bag  of  course  is  to 
force  air  through  the  catheter  into  the  Eustachian  tube.  During  ex- 
pulsion  of  air  from  the  bag  great  care  should  be  taken  not  to  force  the 
axis  of  the  bag  out  of  line  with  that  of  the  catheter,  for  if  this  should 
occur  either  by  an  upward  or  downward  movement  of  the  hand  or 
wrist,  the  catheter  will  either  break  or  bend  and  the  patient  will  be 
hurt. 

Catheterization  of  the  Eustachian  Tube, — Provided  with  a  catheter, 
an  auscultation-tube,  and  a  hand-bag,  the  surgeon  may  endeavor  to 
place  the  beak  of  the  Eustachian  catheter  in  the  faucial  end  of  the 
Eustachian  tube  by  the  way  of  the  nose,  so  as  to  enable  him  to  force 
air  into  the  tube ;  and  if  that  be  patulous  the  air  will  pass  into  the 
tympanic  cavitv. 

In  catheterizing  the  Eustachian  tube  let  the  patient  sit  with  his  hips 
well  back  in  the  chair  and  his  spinal  column  and  head  erect.  The 


Fig.  164. 


latter  may  be  placed  against  the  wall  or  the  back  of  the  chair  if  high 
enough.  Then,  with  the  auscultation-tube  adjusted  as  described,  the 
surgeon  should  place  the  fore  and  middle  fingers  of  his  left  hand  on 
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the  patient's  forehead  a  Little  above  the  runt  of  the  nose,  and  with  his 
thumb  lift  up  the  tip  of  the  patient's  nose  and  hold  it  up  until  the 
catheter  is  well  inserted.  With  the  tip  of  the  patient's  nose  held  as 
just  described,  let  the  surgeon  grasp  the  catheter,  as  he  would  a  pen- 
holder, between  the.  thumb  and  forefinger  of  the  right  hand,  hold- 
ing his  hand  down  about  as  low  as  the  patient's  chin,  toward  which 
the  palm  of  the  catheter-hand  should  be  turned.  Now  insert  the  beak 
of  the  catheter  into  the  nostril  corresponding  to  the  ear  to  be  catheter- 
ized,  and  with  a  compound  upward  and  forward  motion  carry  the 
instrument  along  the  floor  of  the  nose  until  the  beak  reaches  the  naso- 
pharynx and  at  last  touches  the  posterior  pharyngeal  wall. 

The  ring  at  the  proximal  end  of  the  catheter,  which  the  surgeon 
must  keep  always  in  sight,  should  point  directly  downward  upon  the 
arrival  of  the  beak  of  the  catheter  in  the  naso-pharynx.  With  the 
catheter's  distal  end  at  the  posterior  pharyngeal  wall  the  beak  may  be 
turned  outward  toward  the  ear  to  be  catheterized.  By  this  movement 
ifcv  fc/lT !  ^ne  Deak  slip  into  the  fossa  of  Rosenmiiller.  A  common  mistake 
at  this  point  is  to  suppose  that  the  beak  now  rests  in  the  mouth  of  the 
Eustachian  tube,  and  unsuccessful  attempts  at  inflation  may  be  made. 
In  order  to  place  the  beak  in  the  mouth  of  the  Eustachian  tube  the 
following  manipulation  becomes  necessary  :  After  the  beak  of  the 
catheter  has  been  turned  into  the  fossa  of  Rosenmiiller,  draw7  the  cath- 
eter gently  outward,  letting  the  beak  slip  over  the  posterior  lip  of  the 
Eustachian  tube,  and  as  soon  as  this  is  done  turn  the  catheter  so  that 
the  ring-indicator  will  point  toward  the  ear  catheterized  at  an  angle  of 
45°.  At  the  moment  this  movement  is  made  with  the  catheter  its  beak 
slips  into  the  faucial  extremity  of  the  Eustachian  tube. 

After  the  catheter  has  been  thus  put  in  place,  let  the  thumb  and 
forefinger  of  the  left  hand  grasp  the  instrument  close  to  the  nose, 
while  the  remaining  three  fingers  are  braced  above  the  root  of  the 
patient's  nose  at  the  point  formerly  occupied  by  the  middle  and  index 
fingers  during  the  elevation  of  the  tip  of  the  patient's  nose  by  the  left 
thumb  and  the  insertion  of  the  catheter  by  the  right  hand.  With  the 
catheter  thus  fixed  in  position,  and  the  auscultation-tube  passing  from 
the  patient's  ear  to  the  ear  of  the  examiner,  the  latter  may  grasp  the 
hand  air-bag  and  inflate  the  tube  and  tympanum.  (See  Fig.  164.) 
If  the  Eustachian  tube  is  pervious,  air  will  be  heard  to  enter  it  with 
more  or  less  force.  The  entrance  of  air  will  be  facilitated  by  telling 
the  patient  to  swallow,  if  he  can,  at  the  moment  of  inflation  by  the 
hand  air-bag.  Usually  two  or  three  inflations  of  the  air-bag  are 
sufficient. 

In  using  the  Eustachian  catheter  for  inflation  the  only  danger  is 
from  emphysema  about  the  fauces  and  epiglottis.  r>ut  this  can  never 
occur  unless  the  mucous  membrane  has  been  lacerated  by  the  rough 
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insertion  of  the  catheter,  and  this  followed  by  very  strong  inflations. 
Serious  emphysema  of  the  pharynx  and  the  parts  about  the  glottis 
induces  a  condition  similar  to  oedema  of  the  glottis. 

The  treatment  of  emphysema  of  these  parts  should  be  by  scarifica- 
tion of  the  mucous  membrane,  in  order  to  let  the  air  escape  from  the 
cellular  tissue  beneath. 

Effects  of  Inflation  upon  the  Drum-cavity  and  Membrana  Tympani. — 
During  Valsalva's  inflation  the  surgeon  may  inspect  the  drumhead  and 
the  effects  produced  on  it  by  the  movements  of  the  contents  of  the 
tympanic  cavity.  The  membrana  can  also  be  inspected  during  Polit- 
zer's  inflation  if  the  surgeon  stand  beside  the  patient  and  illuminate 
with  the  forehead  mirror  the  previously  well-placed  speculum.  More 
or  less  bulging  of  the  drumhead  will  be  caused  by  inflation  of  the 
drnm-cavity.  If  there  are  no  adhesions  between  the  membrana  and  the 
inner  wall  of  the  tympanic  cavity,  and  if  there  is  no  ankylosis  between 
the  malleus  and  incus,  nor  any  shortening  of  the  tendon  of  the  tensor 
tympani  muscle,  inflation  produces  a  decided  outward  bulging  of  the 
membrana  tympani.  If  there  are  depressed  cicatrices  in  the  membrana 
these  will  bulge  outward  beyond  the  plane  of  the  membrane.  If  these 
ace  adherent  while  the  rest  of  the  membrana  is  free,  thev  will  become 
more  depressed  as  the  membrana  is  forced  outward.  If  there  is 
movable  fluid  in  the  drum-cavity,  it  will  be  forced  outward  against 
the  drumhead,  and  bubbles  may  be  seen  through  the  membrana :  an 
inspissated  secretion  in  the  drum-cavity  will  be  seen  to  have  shifted  its 
position. 

In  some  cases  the  bladder-like  or  blister-like  protrusions  of  flaccid 
cicatrices  induced  by  inflation  are  filled  with  air  only,  while  in  other 
cases  they  are  filled  with  an  amber-colored  fluid.  All  of  these  appear- 
ances in  the  drumhead  may  also  be  brought  out  by  suction  with  Siegele's 
pneumatic  speculum.  This  instrument  consists  of  an  aural  speculum, 
hermetically  glazed  at  the  outer  end  by  a  small  pane  set  at  an  angle  of 
40°  with  the  plane  of  the  inner  wall  of  the  speculum.  On  the  longer 
side  of  the  speculum  there  is  a  small  opening,  to  which  is  attached  a 
piece  of  rubber  tubing  a  foot  long,  ending  in  a  mouth-piece  for  the 
surgeon  (Fig.  165).  During  suction  with  this  tube  the  action  of  the 
membrana  tympani  under  rarefaction  and  condensation  may  be  in- 
spected through  the  glass  at  the  proximal  end  of  the  speculum.  This 
may  be  a  magnifying  lens  of  low  power  if  so  desired.  If  mucus  <>r 
any  morbid  fluid  is  seen  behind  the  membrana  tympani,  paracentesis 
of  the  membrana  should  be  performed  at  once,  and  the  fluid  forced 
from  the  drum-cavity  either  by  Valsalva's  or  Pulitzer's  inflation  or 
by  both  methods.  With  the  speculum  well  adjusted  and  the  fundus 
of  the  auditory  canal  illuminated  by  light  reflected  from  flu-  fore- 
head-mirror (Fig.  166),  an  incision  should   be  made  in  the  most 
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Fig.  1G5. 


Fig.  166. 


Fig.  167 


bulging  portion  of  the  membrana  tympani,  or,  if  it  protrudes  uni- 
formly, then  the  paracentesis  should  be  made  in  the  lower  pos- 
terior quadrant.  The  operation  is  not  pain- 
ful in  chronic  catarrh  of  the  middle  ear  with 
accumulation  of  fluid  behind  the  membrana 
tympani.  The  paracentesis  knife  is  rep- 
resented in  Fig.  167.  Paracentesis  of  the 
acutely-inflamed  membrana  tympani  is  very 
painful. 

EE-ACCUMULATION    OF    SERO-MUCUS  IN 

the  Drum-cavity. — In  some  cases  of  chronic 
catarrh,  in  adults  from  thirty-five  to  sixty-five 
years  old,  there  is  a  tendency  to  extravasation 
of  serum  into  the  drum-cavity.  This  gener- 
ally comes  without  any  special  warning  after  a 
cold  in  the  head  or  exposure  of  the  ear  to  cold 
air  or  water.  The  hearing  grows  dull,  and 
remains  so  after  the  other  symptoms  of  a  cold 
wear  off.  Inspection  reveals  a  retracted  mem- 
brana, amber  color,  and  bubbles  or  the  dark 
line  of  the  surface  of  the  fluid  are  seen  behind 
it.  Paracentesis  of  the  membrana,  as  described, 
permits  the  serum  to  escape  and  the  hearing  be- 
comes normal.  Treatment  of  the  naso-pharvnx 
and  inflations  will  not  remove  this  fluid  nor 
cause  its  absorption.  Usually  one  or  two  para- 
centeses arc  sufficient  to  cure  the  disease,  and 
there  is  no  further  accumulation.  In  other 
eases  numerous  paracenteses,  at  an  interval  of 
a  month  or  two,  are  required — even  as  many  as 
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thirty-eight  incisions,  as  in  a  ease  reported  by  me1  which  was  entirely 
cured.  At  present  I  have  a  case  under  treatment  in  which  twenty- 
seven  paracenteses  have  been  required  in  two  years.  In  both  cases  the 
Eustachian  tube  was  and  is  pervious  to  Valsalvan  and  Politzer  infla- 
tion. There  were  no  symptoms  of  naso-pharyngeal  catarrh  to  account 
tor  this  reaccu nidation  of  fluid  in  the  tympanum.  As  in  these  two 
cases,  and  in  some  others  with  similar  collection  of  tympanic  extrava- 
sation, the  subjects  were  men  under  considerable  mental  and  physical 
strain  in  their  business,  I  considered  the  repeated  accumulation  of 
serum  in  the  drum-cavity  as  extravasation  from  congested  tympanic 
walls,  the  latter  condition  being  induced  by  general  congestion  of  the 
head  and  ears. 

The  Syringe-catheter. — A  valuable  adjuvant  of  the  nasal 
spray  is  injection  of  various  medicaments  into  the  mouth  of  the  Eu- 
stachian tube  by  means  of  the  syringe-catheter.  The  latter  consists 
in  a  catheter  of  the  same  dimensions  and  material  as  the  one  described 
on  p.  1 262.  It  is,  however,  stopped  at  the  extreme  end,  and  perforated 
with  a  number  of  small  holes  around  the  sides  of  the  beak  for  an  inch 
from  the  end.  A  metal  syringe,  which  should  work  smoothly  and  accu- 
rately, with  a  mount  at  the  end  to  fit  into  the  proximal  end  of  the 
catheter,  must  accompany  it.    This  adaptation  of  the  vesical  syringe- 
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catheter  was  suggested  by  Dr.  R.  W.  Seiss2  of  the  Philadelphia 
Polyclinic.  The  syringe-catheter  is  introduced  into  the  Eustachian 
tube  like  the  Eustachian  catheter.  The  fluid  to  be  injected  is  previ- 
ously warmed  in  a  test-tube  at  a  lamp-flame  and  drawn  up  into  the 
syringe.  After  introduction  and  fixation  of  the  syringe-catheter  the 
fluid  may  be  thrown  into  the  Eustachian  tube  by  means  of  the  syringe. 
The  fluid  cannot  go  up  the  tube,  as  the  end  of  the  catheter  is  closed.  It 
is  not  desirable  that  it  should,  as,  if  it  should  go  up  the  tube  as  far  as 
the  tympanic  cavity,  the  latter  would  be  inflamed  and  the  patient  expe- 
rience great  pain  and  injury  of  his  hearing.  The  injected  fluid,  how  - 
ever, escapes  from  the  perforated  sides  of  the  beak,  and  the  swollen  walls 
of  the  Eustachian  tube  are  washed  clean  of  their  mucus,  and  the  catar- 
rhal symptoms  are  thus  treated  and  checked.  Very  useful  solutions  for 
such  injections  are  Dobell's  solution,  solutions  of  boric  acid  (3  to  5  grains 

1  Burnett's  Treatise  on  the  Ear,  pp.  409-415,  H.  C.  Lea's  Sons  &  Co.,  1884. 
1  Philada.  Med.  New*,  Feb.  5,  1887. 
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to  water  1  ounce),  or  solutions  of  listerinc  (1  ounce  to  water  5  ounces). 
A  fluidrachrb  of  these  solutions  may  be  injected  thus  into  the  Eusta- 
chian tube  two  or  three  times  weekly. 

Electric  Cautery. — Notwithstanding  the  applications  of  spray  to 
the  nares  and  naso-pharynx,  the  vaso-motor  paresis  may  continue.  The 
lower  turbinated  bodies  remain  soft  and  hypertrophied.  In  such  a  case 
incisions  with  the  electric  knife,  heated  by  a  current  from  a  dip-batterv 
or  a  storage-battery,  may  be  made  at  one,  two,  or  three  points  in  the 
swollen  tissue.  The  cut  should  not  extend  to  the  periosteum.  For 
fuller  particulars  as  to  the  application  of  this  form  of  cautery  the 
reader  is  referred  to  that  part  of  the  book  devoted  especially  to  nasal 
diseases.  Soft  hypertrophies  of  the  turbinated  bodies  are  overcome  by 
the  application  of  a  so-called  chromic-acid  "  tack."  After  cauteriza- 
tion of  the  turbinated  bodies  the  breathing-space  is  enlarged,  the  naso- 
pharynx is  better  aerated,  and  the  Eustachian  tubes  and  middle  ear 
receive  their  proper  ventilation.  After  such  improvement  in  the  nares, 
often  the  tinnitus  is  lessened  and  the  hearing  improves  in  one  or  both 
ears. 

In  many  instances,  however,  relief  is  not  applied  for  until  the 
sclerotic  stage  in  the  nasal  disease  is  reached  and  all  the  symptoms  of 
tinnitus,  hardness  of  hearing,  and  vertigo  are  marked.  It  will  be 
fortunate  for  the  patient  if  he  seeks  aid  before  the  sclerosis  should  have 
involved  the  tympanic  cavities  to  the  same  extent  as  in  the  nares  and 
naso-pharynx.  Instead  of  hypertrophies  in  the  nose,  now  there  will 
be  found  a  paler  mucous  membrane  with  a  more  or  less  shrivelled 
appearance.  The  appearance  of  the  membrana  tympani  denotes  greater 
retraction  and  thickening.  In  some  cases  the  membrana  is  restricted  in 
its  movements  under  the  pneumatic  speculum  (Fig.  165). 

The  treatment  in  the  nares  and  naso-pharynx  should  now  be  more 
stimulating.    A  spray  of — 

~Sy.  Acidi  borici,  gr.  xx; 

Listerinse,  f  o^s  ; 

Aquse  rosse, 

Aquse  destill.,  dd.  fgij, 

may  be  thrown  in  with  advantage,  followed  by  a  glycoline  spray.  The 
fauces  may  demand  some  gently  stimulating  application.  After  the 
sprays  the  naso-pharynx  should  be  inflated  by  Politzer's  method  or  by 
the  catheter.  (See  p.  1261.)  The  above  prescription  may  also  be  applied 
to  the  Eustachian  tube  by  the  syringe-catheter.  For  further  treat  menl 
of  hypertrophic  catarrh  in  both  the  secretory  and  sclerotic  stages  the 
reader  is  referred  to  the  part  on  nasal  diseases  in  this  work  and  other 
standard  works  on  rhinology. 
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Constitutional  Remedies. — These  are  often  of  great  aid  in 
chronic  aural  catarrh.  The  causative  or  attendant  and  aggravating 
maladies  must  be  borne  in  mind,  and  the  medication  adapted  to  their 
nature.  Much  can  be  done  in  chronic  aural  catarrh  by  a  prudent 
hygiene  with  special  reference  to  avoidance  of  catarrh  of  the  respira- 
tory tract.  In  winter  the  patient  must  not  dress  too  warmly  nor  sit 
in  overheated  apartments.  In  summer-time  he  must  not  dress  too 
lightly  nor  indulge  freely  in  sea-  or  river-bathing.  Overheating  in 
winter  and  too  much  cooling  of  the  surface  in  summer  induce  catarrhs 
in  the  head  and  chest.  These  in  turn  excite  aural  catarrh,  or  render 
a  case  of  chronic  aural  catarrh  worse.  Mouth-breathing  must  be 
avoided,  especially  in  winter.  This  habit  is  largely  due  to  carelessness 
in  early  life.  The  habit  is  permitted  when  it  could  be  readily  over- 
come by  telling  a  child  to  breathe  through  its  nose.  An  adult  can 
overcome  it  easily  by  exercise  of  his  will  if  no  organic  obstruction 
has  formed  in  the  nose.  Even  a  child  when  told  that  mouth-breath- 
ing induces  collapse  of  the  nares,  Eustachian  tubes,  and  deafness  will 
endeavor  to  stop  this  bad  habit. 

All  excesses,  especially  in  eating  and  in  drinking  alcoholic  drinks, 
which  tend  to  congestion  of  the  head  and  ears,  must  be  avoided  in 
chronic  hypertrophic  aural  catarrh. 

Many  subjects  of  chronic  aural  catarrh  grow  morbid  over  their  dul- 
ness  of  hearing  and  avoid  society.  This  leads  to  further  depression  of 
spirits,  defective  nutrition  in  the  middle  ears,  and  increased  deafness. 
All  such  tendency  to  avoid  companionship  must  be  forbidden  and  pre- 
vented by  the  patient's  family  and  friends. 

Long-continued  study  or  attention  to  business  for  many  consecutive 
hours  must  be  avoided.  Daily  exei'cise  must  be  taken  in  the  open  air 
by  riding,  walking,  or  playing  some  athletic  game.  Great  care  must 
.  be  observed  to  avoid  chilling  of  the  surface  when  fatigued  and  moist 
with  perspiration.  This  is  best  accomplished  by  wearing  all-wool 
under-clothing  all  the  year  round — very  thin  in  summer  of  course, 
and  not  too  thick  in  winter. 

Hygiene  and  treatment,  however,  often  fail  to  relieve  the  tinnitus, 
deafness,  and  vertigo.  These  remain  stationaiy  or  grow  worse  in  pro- 
portion to  the  ankylosis  and  retraction  in  the  membrana  tympani  and 
ossicula.  In  such  cases  the  only  hope  of  relief  lies  in  excision  of  the 
membrana  tympani  and  the  two  larger  ossicula.  It  is  merely  a  loss 
of  time  to  resort  to  section  of  the  folds,  insertion  of  eyelets,  mobiliza- 
tion of  the  stapes,  plugging  the  external  auditory  meatus  to  take  off 
pressure  from  the  membrana  tympani,  electrolysis  of  the  Eustachian 
tube,  and  continued  treatment  of  the  fauces  and  naso-pharvnx.  I  ft  he 
latter  is  going  to  relieve  the  patient,  it  will  do  so  in  the  course  of  three 
to  six  months  at  the  longest.    The  best  and  quickest  result  of  excision 


1270       CHRONIC  CATARRH  OF  THE  MIDDLE  EAR,  ETC. 


of  the  membrana  is  obtainable  in  the  earlier  secretory  stages  of  hyper- 
trophic naso-aural  catarrh  in  young  subjects.  In  these  the  hearing 
shows  the  most  improvement  and  the  tinnitus  and  vertigo  are  most 
relievable.  In  more  advanced  and  sclerotic  cases  the  chances  are 
against  much  improvement  in  hearing,  especially  if  the  process  is  of 
long  duration  in  an  adult.  But  even  in  these  cases  the  tinnitus  and 
vertigo  are  relieved,  though  the  hearing  be  not  much  improved  by  the 
operation. 

I  have  long  maintained  that  aural  vertigo  is  largely  due  to  the 
mechanical  pressure  of  the  stapes  inward  upon  the  labyrinth-fluid.1 
This  pressure  may  be  exerted  by  fluids  in  the  tympanic  cavity  or  by 
the  retraction  of  the  ossicles  consequent  upon  a  vacuum  in  the  drum- 
cavity  and  the  collapse  of  the  membrana  tympani.  When  the  Eusta- 
chian tube  is  closed  by  swelling  or  inspissated  mucus  for  any  length 
of  time,  the  air  in  the  drum-cavity  is  absorbed  and  a  vacuum  is  formed 
with  the  above-named  results.  The  labyrinth  fluid  is  thus  unduly  com- 
pressed by  the  impacted  stapes,  the  terminal  filaments  of  the  auditory 
nerve  are  irritated,  and  this  irritation  is  communicated  by  the  motor 
fibres  in  the  auditory  nerve  to  the  cerebellum. 

Tinnitus  and  Deafness  in  chronic  aural  catarrh  are  often  pro- 
duced in  the  same  mechanical  way  as  the  vertigo,  as  we  are  forced  to 
conclude  from  the  relief  afforded  from  all  three  of  these  symptoms 
by  surgical  removal  of  the  mechanical  retraction  and  impaction  of 
the  ossicula,  with  their  consequent  irritation  exerted  upon  the  mid- 
dle ear,  and  thence  upon  the  internal  ear. 

Being  thoroughly  convinced  of  this  fact  after  twenty  years  of  close 
observation  of  aural  phenomena,  I  have  within  the  last  three  years 
resorted  to  the  operation  of  excision  of  the  membrana  tympani 2  and 
the  two  larger  ossicula,  with  most  encouraging  results  in  those  cases 
of  chronic  aural  catarrh  where  all  other  rational  means  failed  to. 
relieve  the  deafness,  tinnitus,  and  vertigo  from  which  patients  so 
earnestly  desire  relief.  Since  the  treatment  of  chronic  catarrh  of  the 
middle  ear,  with  its  attendant  deafness,  tinnitus  aurium,  and  vertigo, 
forms  about  three-fourths  of  the  aurist's  work,  and  as  the  results  of 
means  hitherto  employed  are  often  unsatisfactory,  any  new  form  of 
treatment  which  promises  help  in  this  very  intractable  malady  com- 
mands our  attention  as  humanitarians,  as  physicians,  and  as  aurists. 

Excision  of  the  Membrana  Tympani  and  the  Two  Larger 
Ossicula  in  Chronic  Hypertrophic  Catarrh  of  the  Middle  Ear. — 
The  following  case  shows  the  advantages  of  this  operation  in  chronic 
hypertrophic  catarrh  of  the  middle  ear  in  the  secretory  stage. 

1  A  paper  on  "Aural  Vertigo,"  Phila.  Med.  Times,  June  3,  1882. 

2  Employed  by  Lucre  of  Berlin  (1881)  and  Schwartze  of  Halle  (1873);  revived 
and  elaborated  by  Sexton  of  New  York  since  1880. 
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In  all  cases  of  chronic  catarrh  of  the  middle  ear  we  have  to  contend 
with  ankylosis,  in  whole  or  in  part,  of  the  conductors  of  sound  lying 
in  the  middle  ear,  incurable  in  most  cases  excepting  by  the  operation 
of  excision  as  above  named.  The  relief  obtained  in  the  case  about  to 
lie  narrated  can  be  explained  in  no  other  way  than  that  the  removal 
of  the  ankylosed  membrana,  malleus,  and  incus  permits  the  stapes  to 
vibrate  more  freely  in  its  oval  window.  If  the  stapes  is  also  anky- 
losed, the  relief  of  deafness  is  slight  or  is  entirely  wanting,  as  in  a  case 
of  sclerosis  of  the  middle  ear  reported  farther  on  in  this  article,  though 
even  in  such  cases  the  tinnitus  and  aural  vertigo  may  be  entirely  and 
permanently  cured. 

July  15,  1889,  Mrs.  X  ,  twenty  years  of  age,  stated  that  eigh- 
teen months  previously  she  had  camped  out  in  Syria.  She  found  it 
very  damp  and  cold  at  night,  and  took  a  severe  cold  in  her  head. 
Since  then  she  has  had  pulsating  tinnitus  and  increasing  hardness  of 
hearing  in  her  left  ear,  with  fulness  in  the  head  and  at  times  vertigo 
from  the  excessive  tinnitus.  Upon  returning  her  family  observed  that 
her  voice  sounded  as  if  she  had  a  cold  in  her  head.  During  the  past 
year  she  underwent  treatment  of  the  fauces  at  the  hands  of  an  oculist, 
who  also  inflated  the  ears  by  Politzer's  method,  but  without  benefit;  in 
fact,  all  the  bad  aural  symptoms  increased. 

When  first  seen  by  the  writer  her  condition  was  as  follows :  Left 
membrana  tympani  retracted  and  depressed,  especially  over  the  incus- 
stapes  joint.  Hearing  in  the  left  ear  four  feet  for  isolated  words  of 
ordinary  conversational  tone.  There  was  a  constant,  pulsating  tinnitus 
in  the  left  ear,  with  some  slight  constant  singing  tinnitus  in  the  right 
ear.  The  Eustachian  tubes  were  pervious  to  inflations.  The  nares 
showed  general,  active,  hypertrophic  catarrh.  The  pharynx  was  in 
good  condition. 

Treatment. — Dobell's  spray  was  used  by  the  patient  once  daily 
at  home.  In  the  course  of  a  fortnight  the  nares  looked  better  and  the 
tinnitus  in  the  right  ear  became  much  less.  The  tinnitus  in  the  left 
ear,  however,  was  no  better.  The  catarrhal  symptoms  grew  worse  by 
September,  1889,  and  from  this  time  until  March,  1890,  treatment 
consisted  in  the  use  of  Dobell's  spray  by  the  patient  at  home  and  in 
injections  into  the  Eustachian  tubes  by  means  of  the  syringe-catheter 
once  or  twice  a  week  by  me.  The  hearing  in  the  left  ear,  however, 
diminished  to  six  inches  for  isolated  words  and  the  tinnitus  was  great 
and  annoying.  The  hearing  in  the  right  ear  remained  very  good  and 
the  tinnitus  very  slight. 

By  August,  1890,  as  the  sprays  to  the  nares  and  the  injections  into 
the  Eustachian  tubes  did  no  good,  and  as  the  hypertrophies  from  vmso- 
motor  paresis  remained  undiminished  and  the  nasal  respiration  was 
impeded,  each  lower  turbinated  mucous  cushion  was  incised  at  three 


1272       CHRONIC  CATARRH  OF  THE  MIDDLE  EAR,  ETC. 


points,  one  behind  the  other,  at  six  different  times  by  means  of  the 
galvano-cantery.  This  permanently  reduced  the  hypertrophies,  restored 
the  nasal  respiration,  the  catarrhal  symptoms  in  the  naso-pharynx  becom- 
ing better,  but  the  ear-symptoms  remained  unimproved. 

In  March,  1891,  the  hearing  in  the  left  ear  was  only  six  inches  for 
isolated  words  and  the  pulsating  tinnitus  very  great,  with  sudden  acces- 
sions, which  induced  great  vertigo.  It  was  therefore  decided  to  per- 
form excision  of  the  membrana  tympani  and  the  two  larger  ossicula  in 
the  left  ear. 

The  Operation. — On  March  5,  1891,  the  patient  was  etherized,  and 
under  illumination  of  the  ear  by  means  of  the  electric  head-lamp  an  in- 
cision was  made  through  the  membrana  tympani,  comprising  its  upper 
posterior  quadrant,  and  the  incus  exposed.  I  then  passed  a  small  oval 
blade,  two  mm.  long,  set  at  right  angles  to  the  shaft,  behind  the  incus, 
severed  the  incus-stapes  joint,  drew  the  incus  a  little  downward  with 
the  blade  of  the  knife,  and,  seizing  the  incus  with  forceps,  lifted  it 
from  the  tympanic  cavity.  Then  I  excised  the  rest  of  the  membrana 
about  the  periphery  and  withdrew  the  malleus  and  the  membrana  from 
the  auditory  canal.  The  ear  was  then  dressed  with  a  tampon  of 
bichloride  cotton1  placed  about  halfway  down  the  canal.  The  next 
day  there  was  no  reaction,  but  the  hearing  was  now  four  feet  for  iso- 
lated words.  The  tinnitus  was  not  diminished.  The  ear  had  lost  its 
stopped-up  feeling,  and  all  sensation  of  pressure  in  it  had  gone. 

On  the  third  day  after  the  operation,  after  exposure  to  cold  wind, 
the  ear  began  to  bleed  a  little,  and  finally  a  glairy,  transparent, 
mucous  discharge  set  in,  and  continued  for  about  six  weeks,  when  the 
regeneration  of  the  membrana  tympani  became  complete.  On  April 
29th  the  new  imperforate  membrana  was  plainly  seen,  somewhat  con- 
gested. Hearing  for  isolated  words  was  now  four  feet.  The  tinnitus 
was  still  considerable.  On  June  4th  the  new  membrana  was  uncon- 
gested  and  bluish.  Hearing  for  isolated  words  was  twelve  feet.  Pul- 
sating tinnitus  and  vertigo  had  ceased.  There  was  some  slight,  con- 
stant tinnitus  if  the  patient  listened  for  it,  but  no  sensation  of  fulness 
in  her  left  ear.  Tlie  patient  says  she  can  hear  conversation  of  a  com- 
panion sitting  on  the  left  side  without  turning  around,  as  she  had  to  do 
before  the  operation. 

I  would  call  attention  first  to  the  improved  hearing  (from  six  inches 
to  four  feet)  immediately  after  the  operation,  and  also  to  the  disappear- 
ance of  the  sensation  of  pressure  in  the  ear,  so  annoying  before  the 
operation.  Doubtless,  the  latter  sensation  was  due  to  the  pressure  from 
retraction  of  the  membrana  and  ossicula. 

Secondly,  note  the  progressive  improvement  in  hearing  notwith- 

1  The  writer  now  employs  in  such  cases  a  tampon  of  iodoform-cotton,  since  a 
bichloride  tampon  may  irritate  the  ear. 
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standing  regeneration  of  the  membrana  tympani.  The  stapes,  being 
now  unimpeded  by  the  retraction  of  the  membrana  and  ankylosed 
malleus  and  incus,  vibrates  under  sonorous  waves,  notwithstanding  the 
intervention  of  a  new  membrana. 

Thirdly,  and  with  emphasis,  I  would  call  attention  to  the  entire 
relief  from  pulsating  tinnitus  and  attacks  of  dizziness.  The  relief  of 
the  vertigo  is  due  to  the  removal  of  the  mechanical  pressure  exercised 
by  the  in-drawn  malleus  and  incus  upon  the  stapes.  The  latter  con- 
sequently, being  freed  from  impaction  in  the  oval  window,  no  longer 
compromises  the  labyrinth-fluid  and  irritates  the  motor  filaments  of  the 
auditory  nerve.  The  tinnitus  is  diminished  because  the  congestion  in 
the  middle  ear,  due  to  the  irritation  brought  about  by  the  above-named 
retraction  and  impaction  in  the  oval  window,  is  removed. 

Excision  of  the  Membrana  and  Malleus  in  Sclerosis  of  the 
Middle  Ear. — The  following  case  illustrates  the  beneficial  effects  of 
excision  of  the  membrana  tympani  and  malleus  in  the  sclerotic  form 
of  chronic  catarrh  of  the  middle  ear,  characterized  by  deafness,  tin- 
nitus, and  aural  vertigo. 

Miss  D  ,  aged  thirty-one,  consulted  me  in  November,  1881,  for 

deafness  in  her  left  ear,  in  which  ear  she  had  had  earache  and  suppura- 
tion in  childhood.  Gradually  the  hearing  had  failed  in  this  ear  until 
it  interfered  with  her  work  as  a  trained  nurse.  Latterly  there  had  been 
persistent,  loud,  high-pitched,  and  distracting  tinnitus  in  the  left  ear, 
with  a  sensation  of  pressure  and  confusion  in  the  head,  but  no  marked 
attacks  of  vertigo.  She  felt  depressed  and  could  not  do  her  work  as 
well  as  usual.  The  hearing  in  the  affected  ear  was  six  inches  for  iso- 
lated words  of  ordinary  tone.  The  tuning-fork  on  the  vertex  was  heard 
best  in  the  affected  ear. 

The  membrana  tympani  of  the  left  ear  was  white,  thick,  and  flat- 
tened, but  without  visible  cicatrices.  The  pharynx  and  nares  showed 
signs  of  hypertrophic  catarrh  in  a  sclerotic  stage.  The  left  tympanic 
cavity  was  inflatable  by  the  various  methods.  Treatment  of  the  naso- 
pharynx relieved  the  catarrhal  symptoms  of  those  parts  without  affect- 
ing the  deafness,  tinnitus,  and  other  head-symptoms,  though  continued 
for  ten  months. 

The  patient  then  removed  to  another  city  and  was  not  seen  by  me 
for  six  years.  In  the  autumn  of  1887  she  wrote  to  me  stating  that  the 
tinnitus  in  her  left  ear  had  grown  much  worse,  and  she  experienced 
severe  attacks  of  vertigo  at  times  from  the  noise  and  confusion  In  her 
head. 

On  May  1.6,  1888,  the  patient  called  to  sec  me,  and  1  found  that 
her  general  health  was  good,  notwithstanding  which  the  aural  symp- 
toms had  grown  worse.  An  examination  of  the  left c:ir  showed  that 
the  membrana  tympani  was  while,  retracted,  and  adherent  to  the  inner 
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wall  of  the  drum-cavity,  but  movable  under  the  pneumatic  speculum 
excepting  in  the  line  of  the  malleus.  The  heari<E%  remained  six  inches 
for  isolated  words.  The  tinnitus  was  constant  and  disi 'raeti '/ng,  there 
was  a  permanent  sensation  of  pressure  in  the  ear,  and  attacks  of  ear-ver- 
tigo had  been  increasing  in  frequency  and  intensity  for  a  year.  At  times 
the  latter  were  so  severe  as  to  oblige  the  patient  to  hold  on  to  a  lamp-post 
for  sitpport  when  a  vertiginous  attack  occurred  in  the  street. 

Being  now  convinced  that  the  tinnitus,  the  sense  of  aural  pressure, 
and  the  attacks  of  vertigo  were  due  to  an  inward  pressure  exerted  by 
the  retracted  membraua  tympani  and  the  chain  of  ossicles  upon  the 
labyrinth-fluid,  and  thence  upon  the  nerves  in  the  internal  ear,  I  pro- 
posed excision  of  the  retracted  and  adherent  membrana  and  malleus  as 
the  only  means  of  permanently  relieving  the  abnormal  labyrinthine 
pressure  and  the  symptoms  caused  by  it.  It  was  hoped  that  such  a 
removal  of  the  membrana  and  adherent  malleus  would  free  the  incus 
and  stapes,  and  allow  the  latter  to  retire  from  its  impacted  position  in 
the  oval  window,  and  thus  take  off  its  pressure  upon  the  fluid  in  the 
vestibule.  No  great  hope  of  relieving  the  deafness  by  the  operation 
was  held  out  to  the  patient  in  this  case,  owing  to  its  long  duration  in  a 
sclerotic  ear.  But  the  patient  declared  she  would  be  entirely  satisfied 
if  the  tinnitus  and  aural  vertigo  were  relieved,  regardless  of  the  effect 
on  the  little  hearing  still  left  in  the  ear.  Therefore  on  May  21,  1888, 
the  patient  was  placed  on  a  table,  her  head  and  shoulders  slightly  ele- 
vated, and  etherized.  The  table  was  then  brought  in  front  of  a  window 
looking  toward  the  south,  and  daylight  reflected  into  the  ear.  It  had 
been  my  intention  to  illuminate  the  ear  by  an  electric  lamp  held  on  the 
operator's  forehead  and  supplied  by  a  small  portable  storage-battery, 
and  the  apparatus  was  at  hand.  But  the  daylight  happening  to  suit  in 
this  case,  the  ear  was  illuminated  by  the  ordinary  forehead-mirror. 

An  incision  was  then  made  behind  the  short  process  of  the  malleus, 
and  the  tendon  of  the  tensor  tympani  muscle  severed  by  a  curved 
knife  passed  through  the  initial  incision.  Then  with  a  blunt-pointed 
knife  the  entire  membrana  was  cut  out  around  its  periphery,  and  the 
malleus  and  membrana  were  removed  together  by  forceps. 

Inspection  of  the  removed  malleus  revealed  a  thread-like  strip  of 
bone  3  mm.  long,  running  from  the  lower  end  of  the  manubrium  of 
the  malleus  inward  to  the  promontory,  which  had  evidently  bound  the 
malleus  to  the  inner  tympanic  wall,  and  explained  the  adhesion  which 
had  been  diagnosticated  before  the  operation.  There  was  no  incus 
visible.  The  slight  haemorrhage  was  controlled,  apparently  by  a  5 
per  cent,  solution  of  cocaine  muriate. 

As  soon  as  the  patient  recovered  from  the  ctherziation  she  stated  thai 
the  tinnitus  was  very  much  less,  and  that  the  sensation  of  fulness  and 
pressure  in  the  ear  had  greatly  diminished.     She  remained  in  bed 
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twenty-four  hours  by  my  direction;  on  the  third  day  she  went  out 
walking.  The  tinnitus  was  now  barely  audible,  and  its  note  had 
become  much  lower  in'  the  scale.  There  was  no  sense  of  fulness  in 
the  car,  nor  xoas  there  any  tendency  to  aural  vertigo.  There  was  no 
inflammatory  reaction  nor  any  bleeding.  The  hearing  was  unaltered. 
A  tampon  of  iodoform-cotton  was  worn  lightly  in  the  meatus.  She 
remained  under  immediate  observation  one  week,  during  which  time 
she  expressed  herself  as  feeling  the  greatest  relief  in  the  ear.  There 
was  no  discharge  of  any  kind  nor  any  sign  of  regeneration  of  the 
membrana  tympani. 

Under  date  of  June  4,  1888,  the  patient  wrote  that  though  some 
tinnitus  was  still  heard  she  felt  much  better.  There  was  no  sensation 
of  fulness  in  the  ear  nor  any  vertigo. 

Under  date  of  June  12, 1888,  she  wrote  that  u  a  slight  discharge  had 
come  from  the  ear,  but  that  in  all  other  respects  the  benefits  of  the  opera- 
tion had  been  maintained — that  she  felt  no  noise  in  her  ear,  sense  of 
fulness,  nor  vertigo."  This  dischai'ge  soon  ceased  under  a  mild  anti- 
septic treatment,  and  the  regeneration  of  the  membrana  began. 

Under  date  of  July  13,  1888,  the  patient  stated  that  the  noise  in 
the  ear  was  now  so  slight  that  she  had  to  listen  for  it  in  order  to  hear 
it,  so  that  it  had  practically  ceased.  There  had  been  no  attack  of 
vertigo,  and  she  wrote  that  "the  relieving  of  either  of  these  distressing 
symptoms  (tinnitus  and  vertigo)  would  be  sufficient  to  make  me  glad 
to  have  had  the  operation  performed." 

On  September  20,  1888,  I  examined  the  ear,  and  found  that  a  new 
thin  membrana  had  formed.  There  had  been  no  return  of  tinnitus  nor 
vertigo,  and  there  has  been  none  to  the  present  time,  over  three  years 
from  the  date  of  the  operation.  The  hearing  remained  as  before  the 
operation,  six  inches  for  the  voice.    The  right  ear  is  entirely  normal. 

It  is  shown  by  these  cases  that — 

(1)  Tinnitus  aurium  and  aural  vertigo  are  often  due  to  disease  in 
the  middle  ear,  and  that  it  is  an  error  to  refer  them  hastily  to  disease 
in  the  internal  ear. 

(2)  Tinnitus  and  vertigo  are  evidently  caused  by  impaction  of  the 
stapes  in  the  oval  window  and  pressure  on  the  labyrinth-fluid  induced 
by  retraction  of  the  malleus. 

(3)  The  removal  of  the  latter  in  such  cases  liberates  the  stapes  and 
relieves  the  tinnitus  and  vertigo  caused  by  its  inward  pressure  upon  the 
vestibular  fluid,  and  mediately  upon  the  terminal  nerve-filaments  in 
the  labyrinth. 

(4)  In  chronic  cases,  like  the  second,  the  deafness  continuing  after 
the  operation  is  probably  due  to  atrophy  of  the  auditory  nerve-fibres  in 
the  labyrinth  from  the  long-continued  compression  of  the  lymph  con- 
tained in  it. 
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(5)  Excision  is  usually  followed  by  regeneration  of  the  membraua 
tympani.  The  latter  has  no  retractive  power,  however,  as  it  possesses 
no  ossicular  connection  with  the  middle  ear.  Hence  the  new  membrana 
is  attended  by  no  return  of  the  tinnitus  or  vertigo,  nor  does  it  always 
interfere  with  the  improved  hearing,  as  shown  in  the  first  case.  If  the 
new  membraua  interferes  with  the  improvement  in  hearing  immedi- 
ately following  the  operation,  it  may  be  broken  down  as  often  as  it 
re-forms  until  its  reparative  power  is  thus  overcome. 


DISEASES  OF  THE  INTERNAL  EAR. 

The  internal  ear  includes  the  labyrinth,  composed  of  cochlea,  vesti- 
bule, and  semicircular  canals,  and  the  auditory  nerve.  Diseases  of  the 
internal  ear  are  not  very  common,  they  are  not  easily  diagnosed,  and  for 
the  most  part  they  are  incurable.  Nevertheless,  as  diseases  of  the  middle 
ear  are  often  mistaken  for  diseases  of  the  internal  ear,  and  as  the  latter 
are  relievable  in  some  instances  if  not  entirely  curable,  it  will  be  well 
to  consider  some  of  the  best-known  phenomena  characteristic  of  dis- 
eases of  the  internal  ear,  and  the  best  means  of  relieving  them.  It  will 
be  seen  that  some  diseases  of  the  internal  ear  originate  from  without,  as 
in  transmissions  from  the  middle  ear,  while  others  originate  from 
within,  as  in  cerebro-spinal  meningitis  and  from  morbid  growths 
within  the  cranium. 

Nervous  Deafness. — This  is  a  vague  term  often  applied  to  func- 
tional changes  in  the  auditory  nerve  or  some  other  part  of  the  internal 
ear  not  easily  definable.  Most  alterations  in  hearing  classed  as  nervous 
deafness  are  reflex  changes  in  the  vascularity  of  the  Eustachian  tube 
and  middle  ear,  induced  by  irritant  causes  like  dyspepsia,  malaria, 
hysteria,  venereal  excesses,  etc. 

Central  deafness  due  to  disease  of  the  auditory  nerve  has  been 
described  by  Burkner.1  In  that  case  the  reception  of  very  bad  news 
caused  a  man  forty-seven  years  old,  who  possessed  perfect  hearing  aud 
vision,  to  become  hard  of  hearing  in  four  days,  and  entirely  deaf  in  two 
months.  In  six  months  he  became  entirely  blind.  There  were  also 
vertigo  and  disturbed  equilibrium.  Tinnitus  was  marked  at  first,  but 
gradually  disappeared.  The  simultaneous  occurrence  of  deafness  and 
blindness,  the  failure  of  bone-conduction,  the  absence  of  all  objective 
symptoms  in  the  eyes  and  the  ears,  were  considered  as  indicative  of  a 
central  lesion.    Syjmilis  was  excluded  as  a  cause. 

Paralysis  of  the  Sympathetic  Nerve  in  the  Neck  is  said  to  be  charac- 
terized by  sudden  loss  of  sight  and  hearing,  with  violent  pains  in  the 

1  Archiv  fur  Ohrenh.,  Bd.  xxi.  p.  177. 
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correspond  inn-  side  of  the  head.  Considerable  narrowing  of  the  pupil 
and  dilatation  of  the  vessels  of  the  retina  may  be  detected,  but  no 
abnormality  can  be  seen  in  the  ear.  The  diagnosis  in  such  a  case  lias 
been  verified  by  the  treatment,  since  all- manifestations  disappeared  after 
four  days'  administration  of  ergot.1 

Affections  of  hearing  and  speech  from  disease  of  the  temporal, 
occipital,  and  lower  parietal  lobes  of  the  brain  have  been  ably  de- 
scribed by  many  authorities.  Ferrier  maintains  that  the  cortical  seat 
of  the  function  of  hearing  lies  in  the  temporal  lobe.  Loss  of  voice 
and  hearing,  preceded  for  months  by  intense  headache,  has  been 
observed  as  the  result  of  colloid  degeneration  of  the  temporal  lobes  on 
both  sides.  The  difficulty  in  speech  was  caused  by  the  disease  in  the 
third  frontal  convolution.  Hemiplegia,  ataxia,  aphasia,  subparalytic 
conditions  of  the  tongue,  inability  to  distinguish  words,  with  normal 
hearing,  however,  have  been  observed  as  due  to  pachymeningitis  hsem- 
orrhagica,  by  which  the  left  temporal  lobe,  as  well  as  the  third  frontal 
convolution,  had  been  compressed  and  degeneration  in  them  induced. 
The  sensory  aphasia,  or  inability  to  distinguish  words,  is  attributed  to 
disease  of  the  temporal  lobe.2  The  same  observers  demonstrated  that 
the  diagnostic  diiference  between  ataxic  aphasia  and  deafness  for  words 
is  that  in  ataxic  aphasia  both  hearing  and  understanding  of  spoken 
words  are  present,  while  in  sensory  aphasia  hearing  is  preserved,  but 
an  inability  to  understand  words  exists.3 

Aphasia,  paraphasia,  and  deafness  for  words  have  been  shown  to  be 
due  to  softening  of  the  lower  parietal  lobe,  of  the  adjoining  posterior 
portion  of  the  first  and  second  temporal  gyri,  of  the  posterior  transverse 
temporal  gyrus,  and  of  the  posterior  gyrus  of  the  island  of  Reil.  A 
portion  of  the  second  occipital  gyrus  of  the  occipital  lobe,  a  few  milli- 
metres in  breadth,  was  similarly  affected.  Embolism  of  the  parieto- 
sphenoidal  branch  of  the  left  artery  of  the  Sylvian  fossa  was  found  in 
such  a  case.4 

Atrophy  of  the  occipital  lobe  is  found  in  some  cases  of  profound 
deafness  of  long  duration,  with  destruction  of  the  trunks  of  the  auditory 
nerves,  as  in  some  cases  of  deaf-muteness.5 

Hallucinations  of  Hearing  in  the  Insane. — Tinnitus  auriuni  occur- 
ring in  the  insane  would  of  course  be  misunderstood  by  the  sufferer  and 
give  rise  to  hallucinations  of  hearing.  Investigations  of  subjects 
affected  with  auditory  hallucinations  have  been  made  by  Fischer.  In 
a  case  of  pronounced  melancholia,  with  vivid  hallucinations  of  all 

1  Kispert,  Deutsche  Zeilschrift  f.  Prak.  Med.,  1878,  and  Archiv  filr  Ohrenh.,  Bd.  viii. 
p.  197. 

2  Kohler  and  Pick,  Archives  of  Otology,  vol.  ix. 

3  Zeilsch.fur  Heilkunde,  vol.  i.  II.  1. 

*  I.  Fritech,  Wiener  med.  Prone,  No.  15,  1880. 

*  Luis,  La  France  med.,  No.  29,  1880. 
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the  senses,  it  was  found  that  no  sensation  was  excited  in  the  acoustic 
nerves  by  strong  galvanic  currents,  and  that  the  hallucinations  ceased 
almost  entirely  during  the  continuance  of  the  current.  A  regular  gal- 
vanic treatment  of  the  brain  with  eight  or  ten  elements,  the  current 
being  passed  through  the  head  from  side  to  side  and  from  back  to 
front,  carried  out  every  day  for  two  months,  effected  steady  improve- 
ment and  eventually  complete  cure.  Upon  the  cessation  of  the  sub- 
jective noises  in  the  ear  the  hallucinations  disappeared.  In  such  cases 
Fischer  claims  that  delicate  disturbances  in  the  nutrition  of  the  central 
nervous  system  underlie  the  auditory  affection. 

Auditory  hallucinations  have  also  been  observed  in  those  in  whom 
have  been  found  after  death  hyperostosis  and  exostosis  in  the  tym- 
panum, with  ankylosis  of  the  head  of  the  hammer,  bony  occlusion  of 
the  round  window,  and  colloid  degeneration  of  the  auditory  nerve  in 
the  petrous  bone.  Hallucinations  of  hearing  may  also  be  present  in 
those  affected  with  haemorrhagic  pachymeningitis,  atrophy  of  the  semi- 
circular canals,  and  in  cases  in  which  the  carotid  artery  has  been  found 
dilated  at  some  points  while  indurated  and  narrowed  at  other  in  its 
passage  through  the  temporal  bone.  In  the  latter  instance  it  may  be 
maintained  that  tinnitus  aurium  would  certainly  exist  from  impeded 
flow  and  morbid  vibrations  in  these  blood-vessels.  Such  tinnitus 
would  be  misunderstood  by  the  insane  and  give  rise  to  hallucina- 
tions of  hearing. 

Rachitic  alterations  and  disturbed  development,  like  chronic  lepto- 
meningitis and  hydrocephalus  internus,  hyperostosis  of  the  cranium, 
sclerosis  of  both  mastoid  portions,  and  osseous  malformations  in  the 
middle  and  internal  ear,  have  been  found  associated  with  cretinism.1 
Both  auditory  nerves  were  found  diseased  in  the  internal  auditory 
canal. 

Neuropathic  Aural  Vertigo. — The  experiments  of  Flourens, 
which  seemed  to  attribute  to  the  semicircular  canals  the  role  of 
maintaining  the  equilibrium  of  the  body,  have  been  controverted  by 
others  to  such  an  extent  as  to  make  it  appear  doubtful  whether  that 
part  of  the  labyrinth  is  the  seat  of  the  lesion  which  determines  the 
so-called  vertigo  of  Meniere.  The  peculiar  character  of  the  vomit- 
ing, the  fact  that  the  latter  symptom  may  occur  suddenly  without 
nausea  after  irritation  of  the  membrana  tympani,  the  intimate  con- 
nections between  the  pneumogastric  and  the  auditory  nerve  at  their 
origin,  render  it  more  probable  that  the^ertigo^nd^carduic  symp- 
toms  are  due  to  a  reflex  action  on  the  pneumogastric,  dependent 
upon  a  lesion  in  sonic  portion  of  the  auditory  nerve.  The  term 
""Meniere's  disease  serves  very  frequently  to  mask  ignorance  of 
the  lesion  which  occasions  a  series  of  symptoms  often  analogous,  but 
1  Moos  tod  Steinbriigge,  Archives  of  Otology,  vol.  xi. 
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which  are  under  the  influence  of  very  different  causes.1  In  fact, 
there  is  oo  such  thing  as  Meniere's  disease,  any  more  than  there  is  a 
Flourens'  disease. 

A  neuropathic  form  of  aural  vertigo  usually  exists  with  tumors  in  or 
about  the  auditory  nerve.  The  morbid  growth  may  lie  either  in  the  cen- 
tral origin  of  the  nerve,  along  its  trunk,  or  in  the  terminal  filaments 
within  the  labyrinth.  The  symptoms  of  an  aural  vertigo  of  neuropathic 
origin  are  as  follows :  In  a  subject  over  forty  years  old  there  may  be 
sulMenTyTleveloped  violent  tinnitus  aurium  in  one  or  both  ears.  The 
hearing  fails  without  objective  changes  in  the  conducting  apparatus. 
In  the  course  of  a  year  the  attacks  of  vertigo  become  frequent  and  of 
greater  or  less  severity,  especially  on  raising  the  head.  There  may  be 
no  inclination  to  fall  in  any  particular  direction.  The  tinnitus  may  be 
relieved  by  the  constant  electric  current.  In  time  ptosis  and  dilatation 
of  the  pupil  on  the  side  with  the  affected  ear  may  be  noted,  with  great 
pain  in  the  corresponding  parietal  region.  The  patient  may  now  require 
assistance  in  walking,  and  the  gait  becomes  peculiar,  high-stepping. 
Soon  confinement  to  bed  becomes  necessary,  and  inability  to  move  the 
head  ensues.  The  muscles  of  the  neck  may  become  tender,  but  with- 
out contraction.  Facial  paralysis  may  set  in  on  the  side  of  the  diseased 
ear  a  month  before  death  ;  the  seusorium  may  be  clear  most  of  the  time, 
with  periods  of  maniacal  excitement  and  delusions.  Deafness  con- 
tinues ;  the  tinnitus  may  be  less,  but  the  parietal  headache  may  be 
intense.  Constipation  and  ischuria  may  be  present.  Speech  becomes 
difficult,  slow,  and  rattling,  and  death  occurs  with  paralysis  of  the 
palate  and  pneumouic  symptoms. 

In  such  a  case,  described  by  O.  Wolf,  a  post-mortem  examination 
revealed  in  the  tonsilla  cerebelli  of  the  right  side  a  tumor  the  size 
of  a  large  cherry,  reddish  in  color  and  firm  in  consistence,  vascular, 
with  uneven  surface,  which  pressed  upon  the  origin  of  the  acoustic 
nerve  in  the  fourth  ventricle,  so  as  to  produce  paralysis  of  the  left 
auditory  nerve,  basilar  meningitis,  and  numerous  foci  of  endarteritis 
in  the  basilar-  artery.  The  patient  had  had  syphilis  twenty  years 
before.  (See  also  symptoms  in  Sarcoma  of  Auditory  Nerve,  farther 
on  in  this  article.) 

Great  changes  in  the  auditory  nerve  and  labyrinth  are  produced 
by  chronic  olorrhcea  and  caries.  The  purulent  masses  in  these  portions 
of  the  intei'nal  ear  are  found  permeated  with  rod-like  bacteria,  and  the 
conclusion  is  obvious  that  in  such  cases  cerebral  abscess  is  due  to  migra- 
tion of  the  micro-organisms  along  the  blood-vessels  or  connective  tissue 
about  them.2 

1  Sir  Win.  B.  Dalby,  Brit.  Med.  Journal,  and  Annates  des  Maladies  dc  P  Oreille,  vol. 
xvii. 

2  McBride  and  Bruce,  Archives  of  Otology,  vol.  ix.  p.  305. 
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Permanent  Alterations  in  Hearing  produced  by  Quinine  and 
Salicylic  Acid. — The  well-known  aural  symptoms  following  ordinary 
doses  of  quinine,  like  tinnitus  aurium,  altered  hearing,  and  constriction 
in  the  head,  vary  in  intensity  and  duration  according  to  the  dose  or 
doses  given.  But  there  are  well-known  reasons  why  large  doses  of 
quinine  produce  sometimes  permanent  alteration  in  hearing.  Thus 
if  to  a  strong  man,  without  previous  aural  disease  or  syphilitic  taint,  a 
dose  of  quinine  varying  from  1  gramme  to  8  grammes  be  given,  there 
will  be  observed  within  a  few  hours  marked  dulness  of  hearing,  intense 
roaring  in  the  head  and  ears,  and  a  sensation  of  constriction  in  the  head, 
and  in  some  instances  vertigo  and  pain  in  one  or  both  ears  may  be  expe- 
rienced. Bone  conduction  for  the  sound  of  the  tuning-fork  seems  abro- 
gated, as  in  syphilitic  disease  of  the  auditory  nerve,  and  the  membrana 
tympani  undergoes  a  speedy  change  in  appeai'ance,  assuming  a  hazy 
look,  as  observed  by  Kirchner,  Schilling,  Schwabach,  and  others.  This 
is  due  to  the  congestion  and  intense  hyperseruia  of  the  mucous  surface 
of  the  drum-membrane  which  is  well  known  to  occur  after  large  doses 
of  quinine. 

Salicylate  of  sodium  and  salicylic  acid  do  not  seem  to  affect  the 
middle  and  internal  ear  so  quickly  or  so  extensively  as  quinine.  A 
gramme  every  hour  for  five  hours  will  induce  tinnitus  aurium  and 
deafness,  and  perhaps  aid  in  the  production  of  permanent  changes  in 
the  labyrinth. 

If  there  seems  to  be  in  any  case  an  idiosyncrasy  rendering  the  patient 
especially  liable  to  be  affected  by  quinine  and  salicylic  acid,  their  pecu- 
liar effects  upon  the  auditory  apparatus,  presumably  due  to  vessel- 
dilating  power,  may  be  overcome  by  administering  the  vessel-contract- 
ing- drug,  ergot,  shortly  after  either  of  the  drugs  is  given.1  In  nine 
cases  given  by  Schilling  in  which  he  combined  1  gramme  of  qui- 
nine with  11  grammes  of  ergot  or  1  gramme  of  ergotin,  there  were 
no  aural  symptoms  or  only  very  slight  ones,  while  in  cases  in  which 
this  dose  of  quinine  was  given  without  ergot  the  aural  symptoms  were 
intense. 

Kirchner 2  has  shown  that  large  doses  of  quinine  and  also  of  sali- 
cylic acid  may  cause  intense  hypersemia  and  haemorrhages  in  the  laby- 
rinth. Thus  in  a  cat  to  which  large  doses  of  quinine  had  been  given 
a  copious  extravasation,  consisting  of  white  and  red  corpuscles,  was 
found  in  the  cochlea.  In  a  woman  who  had  taken  large  doses  of  sali- 
cylic acid  for  some  time  after  the  subsidence  of  the  labyrinth  symptoms 
an  exudation  was  found  in  the  tympanic  cavity  which  necessitated  para- 
centesis of  the  membrana.  Large  and  long-continued  doses  of  quinine 
demand,  therefore,  great  caution,  lest  the  hearing  be  permanently  affected 

1  Schilling,  Miinchener  artzl.  Intelligcnzblatt,  No.  3,  1883. 

a  Archw fw  Ohrenhcilk  uncle,  Bd.  xviii.  p.  :>(.)•">;  ibid.,  Bd.  XX.  p.  209. 
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by  the  hyperemia,  haemorrhage,  or  extravasation  which  such  doses  may 
quickly  produce. 

Primary  Acute  Purulent  Inflammation  of  the  Labyrinth, 
resulting-  in  Purulent  Meningitis. — Idiopathic,  primary,  non-trau- 
matic inflammation  of  the  labyrinth  has  been  described  and  demon- 
strated by  Schwartze.1  The  patient,  a  woman  thirty-two  years  old, 
showed  as  the  first  marked  symptom  pain  in  the  right  ear,  with  ver- 
tigo and  uncertainty  of  gait.  Several  weeks  previous  to  this  there  had 
been  pain  in  the  right  temple  and  brow,  with  anorexia  and  insomnia. 
Gradually  the  sense  of  fulness  in  the  ear  increased,  the  hearing  became 
diminished,  and  vertigo  with  tinnitus  became  more  distressing.  At  first 
headache  and  vertigo  were  relieved  by  rest  and  elevation  of  the  head 
in  bed.  For  a  month  the  headache  increased  and  vomiting;  often 
occurred.  Then  the  tinnitus  and  pain  in  the  ear  grew  worse,  sleep 
was  destroyed,  and  vomiting  became  more  frequent.  In  four  days 
the  patient  had  become  pale  and  weak  ;  the  pulse  was  72,  temperature 
37.8°  C. ;  the  gait  more  uncertain;  the  pupils  normal,  but  somewhat 
sluggish  to  the  stimulus  of  light.  The  ear  and  its  surroundings  were 
not  tender  to  pressure ;  the  membrana  tympani  was  somewhat  hyper- 
seinic;  and  the  hearing  had  diminished  to  fifteen  centimetres  for  a 
watch.  The  tuning-fork  was  heard  better  per  ossa  in  the  aiFected  ear 
than  in  the  unaffected  one.  There  then  ensued  a  period  of  relief  for 
one  day,  when  there  was  a  sudden  increase  of  suffering.  The  head- 
ache became  much  worse,  increasing  in  the  temple,  brow,  and  occiput 
of  the  affected  side,  and  the  pupils  were  wide  but  sluggish ;  pulse  68, 
hard  and  full ;  and  vomiting  occurred.  In  the  course  of  ten  or  twelve 
hours  sleep  ensued,  with  some  jactitations,  slight  delirium,  and  a  pulse 
of  92.  The  next  day  there  was  coma  with  a  pulse  of  120,  and  the 
urine  had  to  be  drawn  by  the  catheter.  Stertor,  trismus,  and  narrow- 
ing of  the  pupils  ensued,  preceding  death,  which  occurred  without  con- 
vulsions or  paralysis  of  the  extremities. 

Post-mortem  examination  in  this  case  revealed  a  petrous  bone  nor- 
mal externally,  no  caries  or  deficiencies  of  ossification  being  found  in  it. 
The  membrana  tympani  was  not  perforated.  In  the  cochlea,  in  the  ves- 
tibule, and  in  the  semicircular  canal  there  was  found  a  sero-purulent 
fluid  of  a  milky  appearance,  which  proved  on  microscopic  examina- 
tion to  be  due  to  very  fatty  pus-cells.  The  vessels  in  the  semicircular 
canals,  and  especially  in  their  ampulla),  were  intensely  congested  and 
tortuous.  At  some  points  in  these  structures  there  were  small  ecchy- 
motic  spots.  The  sacculi  in  the  vestibule  were  greatly  swollen,  very 
red,  and  infiltrated  with  pus.  No  pus  was  found  on  the  nerve-trunks 
in  the  porus  acusticus  internus,  yet  there  the  pia  mater  was  infiltrated 
with  a  greenish-yellow  pus ;  on  the  convexity  the  gyri  were  mostly  free ; 
1  Archiv fib'  Ohrmhcilkunde,  Bel.  xiii.  pp.  107-112. 
Vol.  III.— 81 
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on  the  base  of  the  brain  the  same  purulent  infiltration  was  found. 
About  the  right  Gasserian  ganglion  some  pus  was  found  between  the 
dura  mater  and  the  petrous  bone.  The  surface  of  the  bone  was  un- 
altered. The  course  of  the  passage  of  the  inflammation  of  the  laby- 
rinth to  the  cranial  cavity  was  not  clearly  demonstrable. 

Otitis  Labyrinthica  (Acute  Inflammation  of  the  Membranous 
Labyrinth). — An  acute  inflammation  of  the  membranous  labyrinth, 
closely  resembling  the  otitis  interna  of  cerebro-spinal  meningitis,  has 
been  described  by  Voltolini.1  From  a  close  study  of  the  cases  reported 
by  him  it  would  seem  that  there  is  an  idiopathic  disease  of  the  inter- 
nal ear  closely  resembling  meningitis  in  its  symptoms,  but  lacking  its 
fatal  termination.    The  patient,  however,  is  rendered  permanently  deaf. 

There  are  some  points  of  differential  diagnosis  worthy  of  mention 
— viz.  in  cerebro-spinal  meningitis  convalescence  is  long  and  herpes 
labialis  is  an  almost  constant  symptom,  while  it  rarely  appears  in 
otitis  labyrinthica.  The  latter  is  ushered  in  by  vomiting,  which  is 
absent  in  cerebro-spinal  meningitis.  In  otitis  labyrinthica  the  hearing 
is  quickly  and  entirely  destroyed,  while  in  cerebro-spinal  meningitis  it 
is  destroyed  much  less  rapidly,  and  partial  audition  for  some  harsh 
sounds  remains  in  some  cases.  Treatment  is  of  no  avail  in  cases  of 
otitis  labyrinthica. 

It  is  maintained  by  Gottstein 2  that  cases  of  so-called  otitis  laby- 
rinthica are  in  reality  the  results  of  cerebro-spinal  meningitis,  the 
symptoms  of  the  latter  being  overlooked,  owing  to  the  peculiar  course 
(aural)  assumed  by  the  disease.  It  is  assumed  that  in  these  cases  there 
is  an  abortive  form  of  cerebro-spinal  meningitis,  unproven  by  post- 
mortem examination,  as  otitis  labyrinthica  never  proves  fatal. 

The  strongest  argument  for  the  identity  of  the  two  diseases  is  that 
so-called  otitis  labyrinthica  occurs  during  epidemics  of  cerebro-spinal 
meningitis.  Lastly,  the  symptoms  of  meningitis  always  precede  the 
auditory  symptoms. 

Cerebro-spinal  Meningitis :  Diseases  of  the  Auditory  Nerve 
and  its  Terminal  Parts. — At  the  termination  of  cerebro-spinal 
meningitis  or  during  convalescence  from  it  the  patient  is  found  to  be 
deaf,  usually  in  both  ears.  There  is  also  in  many  cases  an  alteration 
in  gait,  the  patient  assuming  a  sailor-like  walk,  and  in  some  instances 
there  is  vertigo.  The  lesion  lies  in  the  auditory  nerve-trunk  and  laby- 
rinth, being  in  fact  a  neuritis  descendens.  This  is  due  to  a  slow  en- 
croachment of  the  inflammation  in  the  meninges  upon  the  labyrinth 
along  the  perineural  vessels  of  the  auditory  nerve.  According  to  Moos, 
only  1.5  per  cent,  of  cases  of  cerebro-spinal  meningitis  observed  by 
him  escaped  aural  lesions. 

1  Monatwehrift  fUr  Ohrnhcilkundc,  No.  8,  1872. 
,;  Archiv  filr  Ohrcnli.,  xviii.  p.  174. 
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In  some  instances  the  mucous  membrane  of  the  tympanic  cavity  is 
swollen  and  inflamed.  In  such  a  case  the  resulting  deafness  does  not 
depend  entirely  on  the  lesion  in  the  internal  ear. 

Congestion  of  the  tympanic  cavity  often  occurs  secondarily  to  sup- 
puration in  the  labyrinth  following  inflammatory  processes  within  the 
cranium,  or  tympanic  congestion  may  occur  as  a  consequence  of  menin- 
gitis and  an  extension  of  the  same  by  means  of  processes  of  the  dura 
mater  entering  the  drum-cavity. 

It  has  been  shown  lately  1  that  bilateral  purulent  infiltrations  of  the 
acoustic  and  facial  nerves  in  the  internal  auditory  canal,  sufficient  to 
produce  destruction  of  the  fasciculi  of  the  cochlear  nerve  at  the  tab- 
ula cribrosa,  are  almost  constant  symptoms  of  cerebro-spinal  and  other 
forms  of  meningitis.  In  cerebro-spinal  meningitis  the  diplo-strepto- 
coccus  lanceolatus,  and  in  tuberculous  meningitis  the  bacilli  of  Koch, 
have  been  found  in  the  pus  surrounding  the  seventh  and  eighth  nerves 
in  the  internal  auditory  canal ;  i.  e.  the  same  micro-organisms  causing 
the  meningitis.  These  same  pathogenic  organisms  have  been  found  in 
the  mucous  membrane  of  the  inner  wall  of  the  tympanic  cavity  in  the 
region  of  the  Fallopian  canal.  This  canal  is  therefore  supposed  to  be 
the  way  of  transmission  of  the  virus  of  cerebro-spinal  meningitis  from 
the  internal  auditory  canal  to  the  middle  ear.  The  pathogenesis  of  pur- 
ulent otitis  media,  which  so  often  follows  the  otitis  interna  of  cerebro- 
spinal meningitis,  is  thus  explained. 

Treatment. — It  has  been  proposed  by  Charcot  to  treat  the  dizzi- 
ness and  staggering  following  cerebro-spinal  meningitis  by  large  doses 
of  quinine.  He  begins  with  30  centigrammes  of  the  sulphate  of  qui- 
nine, and  gradually  increases  this  until  1  gramme  is  taken  in  a  day. 
This  course  is  kept  up  one  month,  then  stopped  for  a  fortnight,  to  be 
resumed  for  another  month.  It  is  claimed  that  the  quinine  acts  by 
destroying  any  remaining  functional  activity  of  the  auditory  nerve  or 
its  termini.  This  theory  is  not  accepted  by  Moos,  a  writer  of  authority 
on  this  subject,  who  claims  that  quinine  acts  simply  by  antagonizing 
the  inflammation.  In  those  cases  in  which  the  hearing  is  not  entirely 
destroyed  the  application  of  the  constant  electric  current  to  the  ears 
offers  some  hope  of  benefit  if  carried  out  soon  after  convalescence  from 
the  original  disease ;  but  if  delayed  many  weeks  there  is  little  encour- 
agement to  make  the  application. 

Syphilitic  Disease  of  the  Internal  Bar. — Sudden,  total,  and  per- 
manent loss  of  hearing  has  been  considered  characteristic  of  disease  of 
the  internal  car  induced  by  syphilis.  In  most  instances  of  loss  of  hear- 
ing, presumably  from  syphilis,  there  is  a  well-authenticated  history  of 
acquired  or  hereditary  syphilis.  In  many  cases  the  lesion  lies  in  the 
middle  ear,  but  the  aural  affection  is  mistaken  for  one  of  the  internal 
1  G.  Gradenigo  of  Turin,  Annalcs  des  Maladies  dc  P Oreille,  Sept.,  1890. 
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or  percipient  portion  of  the  ear.  Those  ease?  of  reported  cures  of  syph- 
ilitic deafness  said  to  be  due  to  a  specific  affection  of  the  cochlea  were 
probably  cases  of  syphilitic  disease  in  the  middle  ear,  and  hence  more 
or  less  remediable. 

Iodide  of  potassium  and  bichloride  of  mercury  in  proper  doses 
will  benefit  deafness  from  syphilitic  tympanic  disease,  but  when  tin- 
lesion  is  in  the  internal  ear  and  auditory  nerve  it  is  incurable. 

Concussion  of  the  Internal  Ear. — Concussion  of  the  internal 
ear  may  be  the  result  of  a  fall,  a  blow  upon  the  ear  or  head,  or 
of  an  explosion  or  discharge  of  firearms  near  the  car.  The  symp- 
toms are  instant  tinnitus  and  a  feeling  of  fulness,  with  more  or  Less 
deafness  of  a  profound  character  in  one  or  both  ears.  Sometimes, 
after  concussion  of  the  labyrinth,  there  may  be  a  peculiar  subjective 
echo-like  termination  of  words  spoken  by  the  patient  and  others.1  In 
some  instances  of  concussion  of  the  labyrinth  there  is  a  temporary  paral- 
ysis of  the  sense  of  smell,  as  in  a  case  reported  by  the  writer.2  In  some 
cases  there  may  be  at  once  loud  subjective  noises  in  the  head,  headache, 
vertigo,  insomnia,  and  great  nervous  excitement.  In  the  course  of  two 
or  three  days  there  may  be  considerable  feverish  disturbance  of  the 
general  system.  In  most  instances  there  is  no  evidence  of  any  lesion 
in  the  external  or  middle  ear.  Sometimes,  however,  there  are  slight 
haemorrhages  from  the  meatus  immediately  after  the  concussion,  its 
force  having  been  partially  spent  upon  the  tissues  of  the  fundus  of  the 
auditory  canal  and  membrana  flaccida.  The  deafness  may  alfect  both 
ears  at  first,  one  of  which  may  recover ;  or  if  only  one  ear  is  affected 
at  the  outset,  a  partial  recovery  in  it  may  ensue.  If,  however,  the  deaf- 
ness is  profound  from  the  outset,  the  chance  of  recovery  of  the  hearing 
is  slight. 

Treatment. — The  treatment  should  consist  in  the  administration 
of  iodide  of  potassium,  bromides  of  potassium  and  sodium,  ergot,  and 
in  counter-irritations  near  the  affected  ear. 

Histological  Changes  in  the  Labyrinth  in  Typhoid  Fever, 
Scarlet  Fever,  and  Variola. — The  inflammatory  process  in  the 
labyrinth  in  typhoid  fever  must  be  regarded  in  some  instances  as  a 
specific  lymphatic  formation  peculiar  to  typhoid,  like  that  occurring 
in  other  organs  in  this  disease.  In  some  instances  it  seems  to  be  an 
extension  of  inflammation  from  the  tympanic  cavity. 

Jn  scarlet  fever  there  may  occur  ambilateral  inflammation  in  the 
labyrinth.  There  occurs  a  rich  infiltration  of  small  cells,  as  well  as 
of  pus-cells,  diffused  over  the  membranous  sacculi,  ampullae,  and  semi- 
circular canals.    This  condition  of  the  labyrinth  is  considered  an  ex- 

1  Blau,  Archiv  fur  Ohrcnheilkunde,  Bd.  xv.  p.  225;  G.  Brunner,  Archives  of  Otology, 
vol.  ix.  p.  339. 

2  Treatise  on  the  Ear,  Philft.,  1877. 
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planation  of  all  of  those  cases  of  great  hardness  of  hearing  or  absolute 
deafness  after  scarlet  lever  in  which  an  analysis  of  other  clinical  symp- 
toms excludes  the  supposition  that  a  concomitant  cerebral  affection  has 
caused  the  destruction  of  hearing.1 

In  variola  a  purulent  inflammation  of  the  labyrinth  may  be  found 
independent  of  a  purulent  process  in  the  drum-cavity.2 

It  is  claimed  by  Moos  and  O.  Wolf  that  the  deafness  resulting  from 
labyrinth  disease  induced  by  scarlatina  can  be  benefited  by  hypodermic 
injections  of  pilocarpine,  as  suggested  by  Politzer :  10  drops  at  first, 
then  20  drops  at  a  time,  of  a  solution  of  muriate  of  pilocarpine,  T|-g- 
gramme  in  2  grammes  of  distilled  water,  were  injected  into  a  child 
seven  years  old  with  apparent  benefit. 

Pilocarpine  has  been  used  with  asserted  advantage  by  Lucas3  in 
several  cases  of  disease  of  the  middle  ear  (infiltration  and  exudation). 
In  a  case  of  acute  disease  of  the  internal  ear  in  a  woman  suffering 
from  emansio  mensium  and  determination  of  blood  to  the  head  thirteen 
subcutaneous  injections  of  pilocarpiue  were  given.  Improvement  was 
noted  after  the  fifth  injection.  The  first  injection  contained  0.005 
gramme,  which  not  being  endured,  the  next  injection  contained  0.0025 
gramme  of  pilocarpine.  In  a  second  instance  chronic  exudation  in  the 
labyrinth  was  greatly  improved  by  hypodermic  injections  of  pilocar- 
pine. In  twenty-three  days  fourteen  injections  of  pilocarpine,  each 
0.01  gramme,  Avere  given.  The  hearing  was  improved  and  the  tinnitus 
aurium  diminished  by  the  medication.  In  two  cases  of  aural  vertigo 
(so-called  Meniere's  form)  Lucae  obtained  some  relief  from  a  course  of 
hypodermic  injections  of  pilocarpine.  In  one  case  during  two  months 
thirty-two  subcutaneous  injections  of  pilocarpine,  0.01  gramme  each, 
were  administered.  In  another  case,  which  was  ambilateral,  twenty- 
six  pilocarpine  injections,  0.01  gramme  each,  were  administered  in  the 
course  of  six  weeks  without  beneficial  effect. 

Internal  Bar  affected  by  Mumps. — That  the  nervous  apparatus 
of  the  interna]  car  is  sometimes  suddenly  and  permanently  injured  by 
the  poison  of  mumps  has  been  recognized  by  Toynbee  and  Hinton  and 
by  late  writers.    The  process  is  probably  a  metastatic  one. 

The  symptoms  consist  in  simultaneous  tinnitus  aurium,  vertigo,  and 
deafness.  The  two  former  symptoms  disappear  sooner  or  later,  but  the 
deafness  remains.  There  may  be  nausea,  vomiting,  and  altered  gait  in 
addition  to  the  above.  These  symptoms  may  appear  as  early  as  the 
third  or  fourth  day  and  as  late  as  the  fifteenth.  There  are  usually  no 
symptoms  in  the  external  or  middle  ear  to  account  for  these  peculiar 
phenomena.    Bui  their  sudden  occurrence  during  mumps  will  enable 

1  Moos,  Archives  of  Oph.  and  Otnloa;/,  vol.  v.  1  Moos,  loc.  cit. 

8  Archiv  Jar  Olirenhcilkundc,  Bil.  xxi. 
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the  physician  to  make  a  diagnosis  of  the  true  nature  of  the  ear  dis- 
ease.   Sometimes  the  pain  in  the  ear  and  head  is  great. 

No  treatment  has  shown  itself  capable  of  either  preventing  the 
destruction  of  hearing  when  the  ear  is  first  threatened  or  of  curing 
the  deafness  after  it  has  manifested  itself. 

The  Nerve  Lesions  in  Deaf-dumbness. — Congenital  deafness  is 
sometimes  due  to  an  early  periostitis  in  the  petrous  bones.  This  brings 
about  a  sclerosis  in  the  substance  of  the  bones,  ankylosis  of  the  ossicles, 
partial  hyperostosis  of  the  tympanic  cavity,  and  closure  of  the  round 
window.  A  colloid  substance  may  be  found  in  such  cases  in  the  laby- 
rinth. Often  there  is  no  trace  of  semicircular  canals,  ampulla?,  or 
cochlea.  The  auditory  nerves  may  be  atrophic  and  contain  concretions 
of  phosphate  of  lime.  In  such  cases  only  the  auditory  vesicle  is  arrested 
in  development. 

In  acquired  deaf-dumbness  the  only  lesion  may  be  in  the  cochlea, 
all  other  parts  being  normal.  Both  scalse  may  be  invaded  by  new- 
formed  bone-tissues,  and  the  nerve-fibres  may  be  wanting  in  the 
lamina  spiralis  ossea.  In  other  cases  numerous  colloid  globules  and 
molecular  detritus  have  been  found  in  the  connective  tissue  of  the 
utriculus,  the  semicircular  canals,  and  the  ampulla?. 

Sarcoma  of  the  Auditory  Nerve. — The  earliest  manifestations  of 
this  disease  of  the  auditory  nerve  may  come  on  after  taking  severe  cold 
from  exposure.  They  may  consist  in  anaesthesia  of  the  face  and  of  the 
nasal  mucous  membrane,  with  hypersecretion  and  bleeding  of  the 
nose,  anaesthesia  of  the  oral  mucous  membrane,  defective  vision,  with 
increased  secretion  of  tears  and  ptosis  on  the  side  of  the  affected  audi- 
tory nerve,  and  with  moderate  headache  and  vertigo.  The  hearing  and 
taste  soon  become  diminished,  and  in  some  cases  the  sense  of  smell  is 
lessened.  In  the  course  of  five  or  six  months,  the  anaesthetic  symptoms 
remaining  unaltered,  the  vision  may  further  diminish,  and  there  may 
ensue  diplopia,  narrowing  of  the  pupil,  anaesthesia  of  the  cornea,  con- 
vergent strabismus,  nystagmus,  twitching  of  the  mimic  muscles  of  the 
face,  tonic  spasm  of  the  frontalis,  intermittent  vertigo,  headache,  un- 
steady gait,  and  ataxic  movements  in  the  arm  of  the  side  corresponding 
to  the  seat  of  the  tumor.1  In  some  instances  sarcoma  of  the  auditory 
nerve  may  be  attended  by  great  pain  in  the  ear  for  many  months  before 
death.  This  is  due  to  the  extension  of  the  disease  outward  into  the 
middle,  and  even  into  the  external,  ear.2  The  mastoid  process  may 
become  very  tender  and  somewhat  swollen  from  external  engorgement 
when  sclerosis  of  the  walls  and  cells  of  the  mastoid  and  narrowing  of 
the  antrum  have  been  induced  by  the  disease. 

In  a  case  of  sarcoma  of  both  auditory  nerves  observed  by  Di. 

1  Moos,  Archive*  of  Oph.  and  OloL,  vol.  iv. 

2  Burckhardt-Merian,  Archivfik  Okrenheilkunde,  Bd.  xiii.  pp.  11-18. 


SARCOMA  OF  THE  AUDITORY  NERVE. 


1287 


Morris  Longstreth  and  myself1  a  woman  forty-five  years  old  had 
always  been  Avell  until  within  fourteen  months  of  her  death,  when 
she  took  a  severe  cold  in  her  head.  She  also  began  to  have  pain  in 
her  forehead  and  vertex.  Nine  months  later  she  began  to  grow  (hat* 
very  rapidly ;  tinnitus  aurium  superseded,  with  unsteadiness  of  gait, 
pain  in  the  limbs,  impairment  of  sensation  in  the  legs,  nearly  constant 
vertigo,  and  occasional  nausea.  There  had  never  been  before  this  any 
loss  of  power  in  the  limbs  nor  muscular  trembling.  In  thirteen  months 
from  the  first  failure  in  health  it  was  noted  that  in  walking  there  was  a 
tendency  to  fall  toward  the  right,  and  it  was  found  that  she  had  fallen 
several  times  without  loss  of  consciousness.  Tinnitus  aurium  contin- 
ued and  deafness  became  profound.  There  was  no  history  or  suspi- 
cion of  syphilis.  At  last,  in  the  course  of  a  year,  there  were  increased 
headache,  vertigo,  falling  without  the  ability  to  rise,  general  loss  of 
power  to  assist  herself,  and  finally  confinement  to  bed.  Then  there 
ensued  loss  of  power  over  legs,  failure  of  intellect,  and  difficulty  of 
swallowing.  The  muscles  of  the  eyeball  prolapsed,  pulse  and  respira- 
tion increased  in  frequency,  cyanosis  of  the  face  appeared,  the  urine 
was  passed  involuntarily,  and  the  sensibility  of  the  extremities  became 
impaired.  This  was  soon  followed  by  unconsciousness,  with  a  temper- 
ature of  106°  F.  a  few  hours  before  death. 

Sarcoma  of  the  auditory  nerve  may  occur  in  young  subjects,  as  iu 
the  case  of  a  girl  seventeen  years  old.2  In  this  instance  there  was 
diminished  mental  activity  for  four  years  before  death,  the  first  symp- 
toms being  in  the  patient's  thirteenth  year.  In  two  years  convergent 
squint  began  to  replace  a  divergent  squint  which  the  child  had  had  since 
her  sixth  year.  There  was  no  paralysis  of  the  external  recti  muscles. 
Movements  became  difficult  and  her  words  dragged.  Two  years  before 
death  unsteadiness  of  gait  was  observed.  Deafness  in  the  left  ear  was 
observed  a  year  before  death.  There  was  marked  loss  of  muscular 
co-ordination  in  walking,  but  the  patient  could  sew  well.  At  this  time 
disease  at  the  base  of  the  brain,  probably  a  tumor  at  the  base  of  the 
left  hemisphere,  was  diagnosed.  There  now  rapidly  ensued  great  weak- 
ness, difficulty  in  walking  and  standing,  and  powerlessness  of  the  right 
side.  Gradually  stupor,  coma,  difficulty  of  speech,  and  clouded  intel- 
lect supervened,  and  in  four  weeks  from  the  time  of  the  diagnosis  death 
occurred.  In  the  last  five  days  of  life  there  was  total  inability  to  move 
the  right  arm  or  leg,  but  no  cramps  or  convulsions  took  place. 

Adenoma  of  the  petrous  bone,  involving  the  internal,  middle,  and 
even  the  external,  ear,  has  been  described  by  Sexton.2  The  patient,  a 
sailer,  succumbed  to  the  disease  at  the  age  of  forty-live,  after  presenting 

1  Burnett's  Treatise  on  the  Ear,  2d  ed.,  pp.  568-562. 

2  Dr.  George  T.  Stevens,  Archives  ofOtology)  vol.  viii.  p.  171. 

3  N.  Y.  Medical  Journal,  Dec.  13,  1884. 
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a  remarkable  train  of  nervous  symptoms  from  his  fourteenth  till  his 
twenty-fourth  year,  when  the  strictly  aural  symptoms  set  in.  The 
latter  continued  with  varying  intensity  for  twenty  years.  It  was 
supposed  that  in  this  case  misplaced  or  superabundant  embryonic 
cells  could  account  for  the  origin  of  the  tumor. 
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Aberration  of  eye,  1169 
negative,  1169 
positive,  1169 
symmetrical,  1169 
Abortion,  851 

after-treatment  of,  857 
inevitable.  852 

active  treatment  of,  856 
expectant  treatment  of,  856 
haemorrhage  in,  853 
threatened,  852 
chloral  in,  852 
opium  in,  852 
potassium  bromide  in,  852 
viburnum  prunifolium  in,  852 
Abscess,  follicular,  581-595 
of  auricle,  1207 
of  cornea,  965-972 
of  ovary,  829 
of  sclera,  984 
peri-urethral,  581-596 
prostatic,  597 
tubo-ovarianj  816 
Acarus  folliculorum,  17 
Accommodation,  1146 
Acetanilide  in  dermatalgia,  157 
in  epilepsy,  246 
in  insomnia  of  insanity,  1203 
in  locomotor  ataxia,  266 
in  migraine,  384  ' 
in  pruritus,  159 
Acetic  acid  in  chlorasma,  123 

in  tinea  capitis,  170 
Achorion  Sehonleinii,  161 
Achroma  cutis,  140,  141 
Acid  nitrate  of  mercury  in  acne.  113 
in  lupus  erythematosus,  45 
in  verruca  necrogenica3  130 
Acne,  106 

acid  nitrate  of  mercury  in,  113 
anaemia  in,  108 
arsenic  in,  109 
atrophica,  25 

bichloride  of  mercury  in,  109 
boric  acid  in,  111 
calcium  sulphide  in,  109 
carbolic  acid  in,  1  13 
constipation  in,  107 
debilitated  constitution  in,  108 
diet  and  hygiene  Ln,  106 
dyspepsia  in,  107 
ergot  in,  109 


Acne,  faradization  in,  113 
frontalis,  25 
ichthvol in,  109-113 
indurata,  107-109 

Bulkley's  treatment  of,  109 
irritable,  108 
lotio  alba  in,  111 
mercurial  lotions  in,  111 
naphthol  in,  113 
necrotica,  25 
ointments  in,  112 
punctata,  17 
pustulosa,  17 
rodens,  25 
rosacea,  22,  113 

alkaline  mixtures  in,  22 

Besnier's  prescription  for,  24 

bismuth  lotions  in,  114 

Brocq's  treatment  of,  24 

carbolic  acid  in,  115 

dietetic  and  hvgienic  treatment  of, 
114 

electrolysis  in,  23,  114 
ichthyo'l  in,  22,  114 
iodated  glycerin  in,  115 
laxatives  in,  22 

liquor  plumbi  subacetatis  in,  114 
mercury  lotions  in,  114 
Pacquelin's  cautery  in,  24 
potash  soap  in,  24 
scarification  in,  24,  115 
sulphur-and-carnphor  lotions  in,  114 
sulphuret-of-potassium  lotions  in,  114 
unguentum  sulphuris  hydrochloridi, 
23 

Yleminekx's  solution  in,  114 

zinc  lotions  in,  114 
sebacea,  27 
simplex,  17 
soap-wash  in, 110 
sulphur  in,  111 
treatment  of  papules  in,  110 
unguentum  aquas  rosee  in,  110 

bismuth  in,  110 
varioliformis,  25-31.    See  also  Jllolliis- 
cum  Epilhdialc. 

cinchona  in,  26 

iron  in,  26 

mercurial  ointmenl  in,  26 

potassium  iodide  in,  26 
Vleminckx's  solution  in,  25,  112 
vulgaris,  17 

alkaline  treatmenl  of,  is 

aristol  in,  21 

1280 


1 290 


INDEX  TO  VOLUME  III. 


Acne  vulgaris,  Besnier's  lotion  in,  21 
bichloride  of  mercury  in,  21 
hitter  tonics  in,  18 
calx  sulphurata  in,  19 
ichthyol  in,  19,  20 
iodol  in,  21 

puncture  of  pustules  in,  21 

removal  of  comedones  in,  19 

resorcin  in,  20 

Btartin's  iron  mixture  in,  18 

sulphur  in,  20 

thyol  in,  20 

varieties  of,  17 

Vleminckx's  solution  in,  20 
Aconite  in  acute  otitis  media,  1236 
in  apoplexy,  287 
in  ardor  urinae,  588 
in  cerebritis,  320 
in  dermatalgia,  157 
in  epididymitis,  598 
in  herpes  of  vulva,  681 
in  meningitis,  309 
in  neuralgia  of  fifth  nerve,  398 
in  pruritus  of  vulva,  691 
in  tetanus,  254 

ointment  in  multiple  neuritis,  334 
Aconitine  in  headache  of  childhood,  389 

in  migraine,  385 

in  sciatic  neuralgia,  406 

ointment  in  eye  diseases,  920 
Agaricin  in  hyperidiosis,  33 
Ainhum,  155 
Albinism,  141 
Albuminuria,  564 

baths  in,  567 

belladonna  in,  569 

ergot  in,  569 

extra-renal,  56S 

functional,  568 

gallic  acid  in,  569 

hydrochlorate  of  rosaniline  in,  569 

malarial,  568 

neurotic,  568 

antipyrine  in,  568 

of  pregnancy,  567 

tannate  of  sodium  in,  569 

tannic  acid  in,  569 
Albuminuric  retinitis,  1027 
Alcohol  in  alopecia  areata,  150 

in  cerebral  anaemia  of  insanity,  209 

in  headache,  358 

in  herpes  zoster,  68 

in  tetanus,  254 

in  tinea  capitis,  170 

lotions  in  urticaria,  57 

stimulants  in  chronic  parenchymatous 
nephritis,  552 
Alcoholism,  479 

arsenic  in,  487 

bromide  of  sodium  in,  -18-1 

bromides  in,  483 

calomel  in.  484 

diet  in,  483-487 

following  brain-injury,  488 
iodide  of  arsenic  in,  488 
of  potassium  in,  488 


Alcoholism  following brain-injurv,  Turkish 
bath  in,  488 
hyoscyamus  in,  484 
nux  vomica  in,  487 
of  advanced  age,  491 
arsenic  in,  491 
baths  in,  491 

climatic  treatment  of,  491 
iodide  of  potassium  in,  491 
mercury  in,  491 
protoiodide  of  mercury  in,  491 
strychnine  in,  491 
phosphoric  acid  in,  484 
salines  in,  484 
strychnine  in,  483 
treatment  after  paroxysms,  485 
Turkish  bath  in,  484 
Alexander-Adams'    operation  for  retro- 
flexed  uterus,  770 
for  retroversion  of  uterus,  768 
Alibert's  keloid,  46 

Alimentary  diseases  during  pregnancy,  840 
Alkalies  in  calculous  pyelitis,  557 

in  eczema,  82 

in  psoriasis,  70 
Alkaline  baths  in  dermatitis  herpetiformis, 
69 

in  lichen  planus,  79 

in  miliaria,  36 

in  psoriasis,  72 
bitters  in  stomachal  vertigo,  435 
mineral  waters  in  lithuria,  'u'l 
in  stomachal  vertigo,  435 
in  urticaria,  435 
Aloes  in  constipation  of  pregnancy,  S35 
Alopecia,  143 
areata,  149 

alcohol  in,  150 

ammonia  in,  150 

cantharides  in,  150 

carbolic  acid  in,  150 

faradization  in,  151 

green  soap  in,  150 

lotions  in,  151 

mercury  in,  150 

naphthol in,  150 

petroleum  in,  150 

quinine  in,  150 

rosemary  in,  150 

sulphur  in,  150 

tar  in,  150 
arsenic  in,  145 
chrvsophanic  acid  in,  148 
circumscripta,  149 
cod-liver  oil  in,  14 5 
corrosive  sublimate  in,  148 
furf'uracea,  149 

corrosive  sublimate  in.  149 

Hyde's  treatment  of.  149 

ichthyol  in,  149 

oil  of  savine  in,  1 49 

pilocarpine  in,  149 

resorcin  in,  1 49 

sulphur  in,  1  L9 

tannin  in,  149 
Hebra's  formula  in,  146 
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Alopecia,  iron  in,  145 

Lassar  Groetzer's  treatment  of,  146 

mercury  ointment  in,  148 

phosphorus  in,  145 

pityroides  capillitii,  149 

Qiunquaud's  treatment  of,  147 

resorcin  in,  L48 

strychnine  in,  14") 

sulphur  in,  149 
Alum  as  a  collyrium  in  eye  diseases,  906- 
909 

in  acute  plastic  iritis,  988 

in  balanitis,  629 

in  calculous  pyelitis,  558 

in  chronic  ophthalmia,  959 

in  eye  diseases,  913 

in  leucorrhoea,  727 

in  menorrhagia  and  metrorrhagia,  798 

in  muco-purulent  ophthalmia,  931 

in  ophthalmia  neonatorum,  93S 

in  persistent  urethral  discharge,  563 

in  trachoma,  950 

in  uterine  cancer,  783 

in  vaginitis,  601 
Amblyopia,  1059 

congenital,  1059 

ex  anopsia,  1060 

from  lead-poisoning,  1061 

from  quinine,  1060 

hysterical,  1061 

toxic,  1060 
Amenorrhcea,  784 

causes  of,  784 
chlorosis,  786 

defective  development  of  generative 
organs,  784 

electricity  in,  784 

iodine  in,  784 

massage  in,  784 

warm  douches  in,  785 
diseases  of  tubes  and  ovaries,  787 
malaria,  787 

mechanical  obstruction,  785 
phthisis,  786 
syphilis,  787 
Ammonia  as  a  collyrium  in  eye  diseases, 
912 

in  alopecia  areata,  150 
in  apoplexy,  289 
in  heat-stroke  meningitis,  313 
Ammoniated  mercury  eye-salve,  918 
in  pediculosis  capitis,  170 
in  tinea  favosa,  162 
in  tinea  tonsurans,  163 
in  tinea  versicolor,  166 
ointment  in  impetigo  contagiosa,  118 
Ammonio-chloride  of  mercury  in  onych- 
auxis, 133 

Ammonium  chloride  in  acute  otitis  media, 
1235 
in  balanitis,  629 
in  lithuria,  572 
Amputation  in  tetanus,  257 
Amvl  nitrite  in  cerebral  aniemia  of  insan- 
ity, 208 
in  eclampsia,  870-873. 


Amyl  nitrate  in  epilepsy,  239-245 
in  headache,  358 
in  status  epilepticus,  250 
in  vertigo  of  sea-sickness,  432 

Amylene  hydrate  in  insomnia  of  insanity, 
203 

Amyloid  disease  of  conjunctiva,  960 

kidney,  555 
Amyotrophic  lateral  sclerosis,  273 
Ansemia  associated  with  acne,  100 

of  retina,  1024 
Anaemic  headache,  354 

vertigo,  438 
Ana?sthetics  in  tetanus,  256 
Anatomical  tubercle,  130 
Angiomata  of  scrotum,  635 
Anidrosis,  32 
Anisometropia,  1171 
Ankyloblepharon,  1095 
Anteversion  of  uterus,  773 
Anthrarobin  in  psoriasis,  75 
Anthrax,  65 

calcium  sulphide  in,  65 

carbolic  poultice  in,  65 

carbolic-acid  injections  in,  66 

carbolic-acid-and-raercury  plaster  in,  65 

collodion  in,  65 

ichthyol  in,  66 

iodoform  in,  66 

iron  in,  65 

quinine  in,  65 

stimulants  in,  65 
Antifebrin  in  intracranial  tumors,  303 

in  meningitis,  309 
Antimony  in  psoriasis,  71 

in  sycosis,  116 

in  urticaria,  57 
Antipyrine  in  acute  plastic  iritis,  991 

in  cerebritis,  320 

in  dermatalgia,  157 

in  epilepsy,  246 

in  epileptic  insanity,  '251 

in  erysipelas,  62 

in  galactorrhea,  868 

in  headache,  358 

in  headache  of  childhood,  389 

in  hypersemic  headache,  361 

in  hysterical  headache,  448 

in  hysterical  tumors,  I  18 

in  infantile  paralysis,  "2!>7 

in  intercostal  neuralgia.  408 

in  intracranial  tumors,  303 

in  locomotor  ataxia,  266 

in  meningitis,  309 

in  migraine,  384 

in  multiple  neuritis,  :'>■">  I 

in  neuralgia  of  lift  li  nerve.  400 

in  neurasthenic  headache,  368 

in  pruritus,  1-V.i 

in  sciatic  neuralgia,  403-406 

in  tubercular  meningitis,  312 

in  urticaria,  ~>7 

in  vertigo  of  sea-sickness,  433 
in  vomiting  of  pregnancy,  843 

Aphasia  in  apoplexy,  294 

Aphthous  vulvitis,  619 
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Apomorphine  in  epilepsy,  245 
Apoplexy,  275 

aconite  in,  287 

ammonia  in,  289 

aphasia  in,  294 

bed-sores  in,  293 

bromides  in,  292 

calomel  in,  292 

chloral  in,  289-292 

cold  applications  in,  288 

congestive,  278 

croton  oil  in,  288 

cystitis,  294 

diet  in,  282 

elaterium  in,  288 

electricity  in,  294 

ergot  in,  289 

hot  foot-baths  in,  288 

hydrobroniic  acid  in,  292 

massage  in,  294 

musk  in,  289 

mustard  plaster  to  feet  in,  288 
nervous,  276 
opiates  in,  292 
oxygen  in,  293 
prophylaxis  in,  282 
serous,  277 

Spanish  windlass  in,  287 

sulphonal  in,  292 

Swedish  movement  in,  294 

trephining  in,  289 

venesect  inn  in,  286 

whiskey  in,  289 
Ardor  urinse,  588 
Area  Celsi,  149 
Aristol  in  acne  vulgaris,  21 

in  condyloma  of  vulva,  684 

in  follicular  ophthalmia,  948 

in  frambcesia,  140 

in  leucorrhcea,  727 

in  onychauxis,  133 

in  phlyctenular  keratitis,  964 

in  psoriasis,  7"> 

in  purulent  otitis  media,  1241 

in  simple  vaginitis,  694 

in  syphilitic  warts,.  130 

in  ulcer  of  cornea,  967,  968 
Aromatic  spirit  of  ammonia  in  uric-acid 

headache,  364 
Arseniate  of  iron  in  dipsomania,  489 
Arsenic  in  acne,  109 

in  alcoholism,  487 

in  alopecia,  145 

in  bilious  headache,  366 

in  chorea,  231 

in  chronic  parenchymatous  nephritis, 
550 

in  chronic  pemphigus,  120 

in  dermatalgia,  157 

in  dermatitis  herpetiformis,  69 

in  diabetes  insipidus,  578 

in  dipsomania,  489 

in  eczema,  S3 

in  headache, 357-361,  391 
in  infantile  paralysis,  268 
in  insanity,  215 


Arsenic  in  lichen  ruber,  80 

in  locomotor  ataxia,  265 

in  lupus  erythematosus,  -13 

in  malarial  headache,  365 

in  menorrhagia  and  metrorrhagia,  795 

in  migraine,  381 

in  neuralgia  of  fifth  nerve,  397 

in  onychauxis,  132 

in  pruritus,  159 

in  psoriasis,  7 1 

in  rodent  ulcer,  52 

in  senile  alcoholism,  491 

in  spermatorrhoea,  672 

in  sycosis,  115 

in  syphilitic  warts,  130 

in  tremors,  447 

in  writer's  cramp,  425 

inebriety,  512 
Arsenical  headache,  366 
Arthralgia  in  lead-poisoning,  454 
Asafcetida  in  ovaritis  and  salpingitis,  813 
Ascending  neuritis,  322 
A  sperm  ism,  668 
Asthenopia,  1101 

accommodative,  1109 

muscular,  1109 
Astigmatism,  1108,  1162, 1167 

aberration  and  irregular,  1169 

compound  hyperopic,  1165 
myopic,  1165 

corrections  for,  1165 

cylindrical  lenses  in,  1162-1168 

eye-strain  from,  1167 

simple  hyperopic,  1165 
myopic,  1165 
Atresia  of  hymen,  695 

of  vagina,  696 
Atrophia  maculosa  and  striata,  153 

pilorum  propria,  151 

bichloride  of  mercury  in,  152 

faradization  in,  152 

zinc  oxide  and  suljdiur  in,  152 

senilis,  153 

unguis,  152 

bichloride  of  mercury  in,  153 
mercurial  salve  in,  153 
sulphur  in,  153 
Atrophy  of  conjunctiva,  960 

of  cutis,  153 

of  hair,  143 

of  nail,  152 

of  testicle,  651 
Atropine  as  an  anodyne  collyrium  in  eye 
diseases,  913 

conjunctivitis,  959 

in  acute  otitis  media,  1235,  1236 

in  acute  plastic  iritis,  985 

in  corneal  ulcers,  967 

in  episcleritis,  982 

in  eye  diseases,  897 

in  gonorrhoea!  ophthalmia,  943-945 
in  ophl halmia  neonatorum,  94 1 
in  phlyctenular  keratitis,  963 
in  pruritus,  1 58 
in  serous  iritis,  995 
in  tetanus,  254 
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Atropine  in  writer's  cramp,  425 
Auditory  canal,  caries  of  the  bony,  L216 
(Utilise  inflammation  of,  1212 
disease  of,  1207 
foreign  bodies  in,  1218 
fungous  disease  of,  1215 
alcohol  in,  1215 
boric  acid  in,  1215 
hydrogen  peroxide  in,  1215 
hypochlorite  of  lime  in,  1215 
furuncle  of,  1214 
hyperostosis  of,  1216 
impacted  cerumen  in,  1209 
inspection  of,  1208 
laminated  epidermis  in,  1217 
nerve,  sarcoma  of,  1286 
Aural  vertigo,  43(i 
Auricle,  abscess  of,  1207 
diseases  of,  1205 
eczema  of,  1206 
malignant  tumors  of,  1207 
true  cysts  of,  1206 
ulcers  of,  1206 
Azoospermism,  668 

B. 

Bacillus  anthracosis,  66 

tetanii,  252 
Bacterium  fcetidum,  34 
Balanitis,  580-594,  628 

opium  in,  594 
Balano-posthitis,  580,  595,  628 

gonorrhoea^  628 
alum  in,  629 

ammonium  muriate  in,  629 
boric  acid  in,  628 
carbolic  acid  in,  62S 
hydrastis  canadensis  in,  629 
lead-water   and   laudanum   in,  595, 
629 

silver  nitrate  in,  595,  628 

surcinate  erosive,  628 
Baldness.    See  Alopecia. 
Balsam  of  Peru  in  chronic  catarrhal  vul- 
vitis, 678 
in  ichthyosis,  132 
in  scabies,  168 
in  scabies  of  vulva,  682 
Barbadoes  leg,  136 
Baths  in  albuminuria,  567 

in  choroiditis,  1043 

in  eczema,  92 

in  ichthyosis,  132 

in  infantile  palsy,  267 

in  insanity,  215 

in  locomotor  ataxia,  261 

in  multiple  neuritis,  334 

in  prurigo,  106 

in  pyelitis,  559 

in  senile  alcoholism,  491 

in  tremors,  446 
Bed-sores  in  apoplexy,  293 

in  myelitis,  272 

in  spinal  tumors,  305 
Belladonna  in  acute  endometritis.  749 


Belladonna  in  acute  metritis,  758 
in  acute  otitis  media,  1235 
in  acute  plastic  iritis,  988 
in  albuminuria,  569 
in  ardor  urinse,  588 
in  calculous  pyelitis,  557 
in  chronic  facial  spasm,  523 
in  dermatalgia,  157 
in  dermatitis  herpetiformis,  69 
in  epilepsy,  245 
in  eye  diseases,  897 
in  gonorrhoea,  588 
in  hallucinations  of  insanity,  212 
in  herpes  of  vulva,  681 
in  hypersemic  headache,  361 
in  hyperidrosis,  33 
in  locomotor  ataxia,  266 
in  night  terrors,  348 
in  prostatitis,  597 
in  prostato-cystitis,  596 
in  pruritus,  158 
in  pruritus  of  vulva,  691 
in  spasmodic  torticollis,  524 
in  urticaria,  56 
eye-salve,  919 

ointment  in  galactorrhea,  686 

in  epididymitis,  598 
suppository  in  pelvic  disease,  805 
Bell's  palsy,  531 

counter-irritation  in,  533 

electricity  in,  533 

iodides  in,  533 

mercurials  in,  533 

strychnine  in,  533 
Benzoated  lard  in  catarrhal  vulvitis,  67 

in  ichthyosis,  132 
Benzoic  acid  in  calculous  pyelitis,  558 

in  simple  vaginitis,  693 
Berberine  in  trachoma,  954 
Beri-beri,  335 
digitalis  in,  336 
electricity  in,  336 
pilocarpine  in,  336 
stimulants  in,  336 
Beta-naphthol  in  pediculus  capitis,  170 

in  pruritus,  160 

in  scabies,  169 

in  tinea  tonsurans,  163 

in  trachoma,  953 
Bichloride  of  mercury  as  a  collyrium 
eye  diseases,  910 

in  acne,  109 

in  acne  vulgaris,  21 

in  aphthous  vulvitis,  679 

in  catarrhal  vulvitis,  677 

in  chlorasma,  122 

in  chronic  catarrhal  vulvitis,  678 

in  corneal  ulcer,  968 

in  diphtheritic  ophthalmia.  947 

in  erysipelatous  vulvitis,  679 

in  meningitic  headache,  -">7:; 

in  muco-purulent  ophthalmia,  931 

in  papilloma,  L25 

in  puerperal  cystitis,  868 

in  rosacea,  139 

in  spermatorrhoea,  672 
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Bichloride  of  mercury  in  tinea  sycosis, 
165 

in  tinea  tonsurans,  163 
in  trachoma,  950,  951 
in  verruca,  130 
Bilious  headache,  366 
Biniodide  of  mercury  in  eye  diseases, 
Bismuth  in  condyloma  of  vulva,  684 
in  follicular  ophthalmia,  948 
in  gonorrhoea,  592 
in  pruritus  vulvte,  691 
in  simple  vaginitis,  694 
in  urticaria,  56 

in  vomiting  of  pregnancy,  842 
lotions  in  acne  rosacea,  114 
Bisulphide  of  carbon  in  migraine,  386 
Black  wash  in  rhus-poisoning,  59 
Bladder,  atony  of,  613 
cantharides  in,  615 
catheterization  in,  614 
electricity  in,  614 
ergot  in,  615 
irrigation  in,  614 
strychnine  in,  615 
tincture  of  iron  in,  615 
Blake's  disk   in   purulent  otitis  media, 
1243 

Blanching  atrophy  of  skin,  154 
Bland's  pills  in  monorrhagia  and  metror- 
rhagia, 796 
Blenorrhcea  of  conjunctiva.    See  Purulent 

Ophthalmia,  931 
Blepharitis,  1088 
ciliaris,  1088 
interstitial,  1088-1091 
ichthyol  in,  1092 
pyrogallic  acid  in,  1092 
yellow-oxide  salve  in,  1092 
squamous,  1088 
glasses  in,  1 091 

sulphur-and-resoroin    ointments  in, 
1090 

white-precipitate  ointment  in,  1090 
vellow  oxide  of  mercurv  in,  1090 
ulcerative,  1088,  1091 
silver  nitrate  in,  1091 
zinc  salve  in,  1091 
Blepharo-phimosis,  1096 
Blepharospasm,  1093 
in  eye  diseases,  878 
Blisters  in  chronic  parenchymatous  ne- 
phritis, 552 
in  dermatalgia,  157 
in  diabetes  insipidus,  578 
in  eye  disease,  919 
in  herpes  zoster,  68 
in  myelitis,  271 
in  serous  iritis,  996 
in  stomachal  vertigo,  435 
Bloodletting  in  hyperremic  headache,  359 
localized,  in  traumatic  meningitis,  313 
Borax  as  a  collyriumin  eye  diseases,  905 
in  acute  plastic  iritis,  988 
in  epilepsy,  244 
in  eye  diseases,  913 
in  pruritus,  160 
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Boric  acid  as  a  collyrium  in  eye  diseases, 
907 

Boric  acid  eye-salve,  917 
in  acne,  111 

in  aphthous  vulvitis,  679 

in  balanitis,  628 

in  boils,  64 

in  bromidrosis,  35 

in  chronic  cystitis,  613 

in  clavus,  128 

in  corneal  nicer,  967 

in  diphtheritic  ophthalmia,  947 

in  follicular  ophthalmia,  948 

in  framboesia,  140 

in  gonorrhoea,  591 

in  leucorrhcea,  727 

in  lupus  erythematosus,  43 

in    menorrhagia  and  metrorrhagia, 

797  _ 
in  miliaria,  36 

in  muco-purulent  ophthalmia,  931 

in  ophthalmia  neonatorum,  937,  938 

in  puerperal  cystitis,  863 

in  purulent  otitis  media,  1239 

in  rodent  ulcer,  51 

in  simple  vaginitis,  692 

in  tinea  capitis,  170 

in  tinea  tonsurans,  163 

in  trachoma,  950-953 

ointment  in  scabies,  169 

wash  in  syphilitic  warts,  130 
Boils.    See  Furuncuius. 
Boro-glyceride  in  conjunctivitis  aestivalis, 
959 

in  perioophoritis  and  perisalpingitis, 
811 

in  trachoma,  951 
Bony  tumors  of  orbit,  1019 
Bran  baths  in  dermatitis  herpetiformis,. 
69 

Brandy  lotions  in  urticaria,  57 
nose,  137 

Brant's  method  in  prolapse  of  uterus,  773 
Broad  ligament,  diseases  of,  808 

fibroids  of,  809 

hydrocele  of,  809 
Brocq's  pomade  in  lupus  erythematosus,. 
44 

Bromide  of  ammonium  in  epileptic  insan- 
ity, 251 

in  vertigo  of  sea-sickness,  433 
of  lithium  in  hypersemic  headache,  361 
of  potassium  in  hypersonic  headache, 
361 

in  status  epilepticus,  251 

in  tetanus,  254 
of  sodium  in  alcoholism,  484 

in  epileptic  vertigo,  434 

in  locomotor  ataxia,  267 

in  vertigo  of  sea-sickness,  432 
tit'  zinc  in  writer's  cramp.  426 
Bromides  in  alcoholism,  483 
in  apoplexy,  292 
in  aural  vertigo,  437 
in  cerebral  hyperemia  of  insanity,  207 
in  cerebritis,  320 
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Bromides  in  chronic  parenchymatous  ne- 
phritis, 551 

in  dipsomania,  489 

in  dysmenorrhea,  795 

in  epilepsy,  240 

in  epileptic  insanity,  224 

in  heat-stroke  meningitis,  313 

in  hypersemic  vertigo,  438 

in  insomnia,  339 

in  insomnia  of  insanity,  205 

in  intracranial  tumors,  303 

in  migraine,  380,  385 

in  motor  excitement  of  insanity,  211 

in  multiple  neuritis,  334 

in  night  terrors,  348 

in  nocturnal  vertigo,  432 

in  pelvic  disease,  805 

in  spasmodic  torticollis,  526 

in  uterine  cancer,  183 
Bromidrosis,  34 

boric  acid  in,  35 

carbolic  lotions  in,  35 

chromic  acid  in,  35 

emplastrum  plumbi  in,  35 
saponis  in,  35 

lead  lotions  in,  35 

salicylic  acid  in,  35 

sulphur  in,  34 

zinc  lotions  in,  35 
Bubo,  581,  596 

Buchu  in  calculous  pyelitis,  557 

in  chronic  cystitis,  613 

in  oxaluria,  575 

in  simple  pyelitis,  556 
Bucnemia  tropica,  136 
Buller's  shield  in  gonorrhoeal  ophthalmia, 
945 

Buphthalmos,  981 
Burns,  60 

Carron  oil  in,  60 

sodium  bicarbonate  in,  60 

C. 

Cadmium  as  a  collyrium  in  eye  diseases, 
909 

Caffeine  in  acute  nephritis,  540 
in  bilious  headache,  367 
in  eclampsia,  873 
in  headache  of  childhood,  389 
in  heat-stroke  meningitis,  313 
in  migraine,  384 
in  neurasthenic  headache,  368 
in  prostato-cystitis,  396 
Calabar  bean  in  eye  diseases,  904 
Calamine  lotion  in  comedones,  27 

in  dermatitis  exfoliativa  infantum,  78 
in  Lupus  erythematosus,  43 
in  lupus  exedens,  39 
in  miliaria,  36 
Calcium  sulphide  in  acne,  Hi'.) 
in  boils,  64 
in  carbuncle,  65 
in  sycosis,  65 
Calendula  officinalis  in  purulent  otitis  me- 
dia, 1242 


Callositas,  126 

bichloride  of  mercury  in,  127 

curette  in,  127 

salicylic  acid  in,  127 
Callus.  See  CaMositas. 
Calomel  in  acute  nephritis,  543 

in  alcoholism,  484 

in  apoplexy,  292 

in  condyloma  of  vulva,  684 

in  conjunctivitis  aestivalis,  959 

in  eclampsia,  871 

in  eye  diseases,  913 

in  follicular  ophthalmia.  94S 

in  headache,  361 

in  onychauxis,  133 

in  phlyctenular  keratitis,  964 

in  syphilitic  meningitis,  313 

in  syphilitic  warts,  130 

in  trachoma,  953 

in  ulcer  of  cornea,  967 
Calx  sulphurata  in  acne  vulgaris,  19 

in  acute  otitis  media,  1235 
Camphor  in  chordee,  588 

in  chronic  parenchymatous  nephritis, 
552  • 

in  ovaritis  and  salpingitis,  813 
in  periovaritis  and  perisalpingitis,  Sll 
Camphor-chloral   in   neuralgia  of  fifth 

nerve,  399 
Camphor-naphthol  in  lupus  exedens,  40 
Cancer  of  testicle,  654 
of  uterus.    See  Uterus. 
of  vulva,  685 
Cancroide,  49 
Canities,  142 

hair  dyes  in,  143 
pilocarpine  in,  143 
Cannabis  indica  in  epilepsy,  245 
in  headache  of  childhood,  389 
in  intracranial  tumors,  303 
in  migraine,  381 

in  motor  excitement  of  insanity,*  211 
in  neuralgia  of  fifth  nerve,  398 
in  neurasthenic  headache,  368 
in  ovaritis  and  salpingitis,  813 
in  pain  of  pelvic  diseases,  806 
in  perioophoritis  and  perisalpingitis, 
811 

in  prurigo,  106 

in  spasmodic  torticollis,  526 

in  tetanus,  256 

in  tubercular  meningitis,  311 

in  uterine  cancer,  783 

in  uterine  fibroids,  779 

in  verruca,  130 
Cantharidal  collodion  in  eye  diseases,  919 

in  tinea  tonsurans,  164 
Cantharides  in  alopecia  areata,  150 
in  impotence,  <*>65 
in  spermatorrhoea,  672 
in  vesical  atony,  (il"> 
Canthotomy  in  gonorrheal  ophthalmia,  943 
Capsicum  in  dysmenorrhea,  795 

( larbollC  acid  in  acne,  113,  115 
in  alopecia  areata,  150 
in  aphthous  vulvitis,  679 
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Carbolic  acid  in  carbuncle,  65 
in  catarrhal  vulvitis,  677 
in  chloasma,  1 23 
in  chronic  cystitis,  613 
in  corneal  ulcer,  970 
in  diphtheritic  ophthalmia,  946 
in  erysipelas,  636 
in  erysipelatous  vulvitis,  679 
in  eye  diseases,  921 
in  gonorrheal  ophthalmia,  944 
in  herpes  of  vulva,  681 
in  hydrocele,  63S 
in  leucorrhcea,  728 

in  menorrhagia  and  metrorrhagia,  798 

in  ophthalmia  neonatorum,  939 

in  pediculus  capitis,  169 

in  pediculus  corporis,  170 

in  pediculus  pubis  of  vulva,  682 

in  pruritus,  158-160 

in  pruritus  of  vulva,  690 

in  psoriasis,  72 

in  purulent  otitis  media,  1240 

in  scrofuloderma,  46 

in  simple  vaginitis,  692 

in  tinea  tonsurans,  163 

in  trachoma,  952 
injections  in  boils,  64 

in  carbuncles,  66 
lotions  in  bromidrosis,  35 

in  urticaria,  57 

in  vulvitis,  628 
Carbolic-acid-and-mercurv  plaster  in  boils, 
64 

in  carbuncle,  65 
Carbolizecl  boro-glyceride  in  purulent  otitis 
media,  1240 
vaseline  in  dermatitis  exfoliativa  infan- 
tum, 78 

Carbonic-acid  water  in  dipsomania,  489 
Carbuncle.    See  Anthrax. 
Carcinoma  of  vagina,  725 

ovarii,  833 
Cardio-vascular  vertigo,  441 
Caries  of  bony  auditory  canal,  1216 

of  teeth  during  pregnancy,  840 
Carlsbad  salts  in  oxaluria,  576 
Carron  oil  in  burns,  60 

in  chronic  pemphigus,  120 
Cascara  sagrada  in  constipation  of  preg- 
nancy, 835 
Castration  in  neuralgia  of  testicle,  653 

in  satyriasis,  673 
Cataract,  congenital,  1068 
lamellar,  1069 
senile,  1063 

atropine  in,  1064 
lenses  in,  1064 
operative  treatment  of,  1065 
treatment  niter  operation  for,  1067 
traumatic,  1068-1185 
zonular,  1069 
Catarrhal  conjunctivitis.   See  Ophthalmia, 
M  uro-purulenf. 
vulvitis,  676 
Catechu  in  persistent  urethral  discharge, 
563 


Cauliflower  excrescence,  129 
Caustic  potash  in  clavus,  128 

in  verruca  necrogenica,  130 
Caustics  in  gonorrheal  ophthalmia,  943 
Cautery  in  chronic  catarrhal  metritis,  678 

in  chronic  endometritis,  755 

in  conjunctivitis  aestivalis,  959 

in  convulsive  tremors,  449 

in  corneal  ulcer,  970 

in  hypenemic  vertigo,  438 

in  menorrhagia  and  metrorrhagia,  798 

in  ophthalmia  neonatorum,  941 

in  seiatie  neuralgia,  405 

in  status  epilepticus,  251 
Cerebral  abscess,  32i 

anaemia  in  insanity,  208 

concussion,  457 

ether  injections  in,  470 
whiskey  in,  470 

hyperemia  in  insanity,  206 

irritation,  464 
Cerebritis,  315 

aconite  in,  320 

antipyrine  in,  320 

bromides  in,  320 

counter-irritation  in,  320 

iodides  in,  320 

mercury  in,  320 

phenacetin  in,  220 

prophylaxis  in,  319 

quinine  in,  320 

sponging  in,  320 

venesection  in,  320 
Cerebro-spinal  meningitis,  deafness  follow- 
ing, 1282 
quinine  in,  1283 
Cerium  oxalate  in  vomiting  of  pregnancy, 
843 

Cervico-brachial  neuralgia,  407 
Cervico-occipital  neuralgia,  407 
Chalazion,  1092 

Chalk  in  condyloma  of  vulva,  684 

in  croupous  ophthalmia,  946 

ointment  in  erysipelas,  63 
Chamomile  infusion  in  acute  otitis  media, 
1236 

Chaulmoogra  oil  in  scrofuloderma,  46 
Cheloid,  46 

Chemosis  of  conjunctiva,  961 
Chilblains,  53-60 
iodine  in,  60 

Kaposi's  application  for,  60 

Morrow's  prescription  for,  61 
Chimaphila  in  pyelitis,  556 
Chloasma,  122 

acetic  acid  in,  123 

bichloride  of  mercury  in,  122 

carbolic  acid  in,  1  "J.! 

chrysarobin  in,  123 

citric  acid  in,  123 

hydrogen  peroxide  in,  123 

iodine  in,  123 

kaolin  in,  123 

nitrate-of-mercury  ointment  in,  123 
sulphur  in,  1  23 
zinc  sulphate  in,  123 


INDEX  TO  VOLUME  III. 


1297 


Chloral  in  acute  plastic  iritis,  991 
in  apoplexy,  289,  292 
in  chorea,  223 

in  chronic  parenchymatous  nephritis, 
551 

in  eclampsia,  870,  872 

in  cpilcpsv.  245 

in  galactorrhea,  868 

in  headache,  358 

in  headache  of  childhood,  392 

in  infantile  paralysis,  268 

in  insomnia,  338 

in  insomnia  of  insanity,  202 

in  pelvic  diseases,  805 

in  pruritus  of  vulva,  691 

in  status  epilepticus,  251 

in  tetanus,  254 

in  threatened  abortion,  852 

in  urticaria,  58 

in  uterine  cancer,  783 

in  vertigo  of  sea-sickness,  433 

in  vomiting  of  pregnancy,  843 
Chloralamid  in  chorea,  233 

in  insomnia,  338 

in  insomnia  of  insanity,  203 
Chloralism,  506 

Chloride  of  gold  in  hysterical  tremors,  448 
in  melancholia,  223 
of  zinc  paste  in  condyloma  of  vulva,  684 
Chlorinated  lotions  in  syphilitic  warts, 
130 

soda  or  potash  in  uterine  cancer,  783 
Chlorine  gas  in  eye  diseases,  923 
Chloroform  as  an  ana?sthetic  in  eye  dis- 
eases, 895 

in  calculous  pyelitis,  557 

in  delayed  labor,  858 

in  dermatalgia,  157 

in  eclampsia,  870 

in  parturition,  836 

in  pruritus,  160 

in  pruritus  of  vnlva,  69 

in  status  epilepticus,  250 
Chloroformism,  503 
Chordee,  588 
Chorea,  227 

a  rsenic  in,  231 

chloral  in,  233 

chloralamid  in,  233 

cold  applications  in,  233 

conium  in,  232 

diet  in,  230 

digitalis  in,  233 

electricity  in,  231 

gelsemium  in,  232 

gravidarum,  228 

iron  in,  232 

magna,  227 

minor,  227 

of  pregnancy,  849 

physostigmine  in,  233 

post-hemiplegie,  229 

reflex,  228 

rest  in,  230 

salicylates  in,  233 

sulphonal in,  233 

Vol.  III.— 82 


( Ihorea,  Sydenham's,  227 

\v;irni  baths  in,  233 
( Ihorionitis,  135 
Choroid,  coloboma  of,  1041 

iliscases  of,  1038 

ossification  of,  1054 
rupture  of,  1052,  1183 
tubercle  of,  1051 
tumors  of,  1053 
metastasis  in,  1053 
Choroiditis,  1038 
areolar,  1040 
atrophic,  1039 
baths  in,  1043 
central,  1039 
circumscribed,  1040 
congenital,  1041 
disseminate,  1040 
hemorrhagic,  1039 
jaborandi  in,  1044 
leeches  in,  1044 
malarial,  1049 
mercury  in,  1042 
metastatic,  1050 
myopic,  1044 
pilocarpine  in,  1044 
plastic,  1038 

potassium  iodide  in,  1043 
purulent,  1039 
serous,  1038 
Choroido-retinitis,  1038 
(  hromic  acid  in  bromidrosis,  35 
in  cancer  of  uterus,  782 
in  trachoma,  953 
in  vegetations  of  prepuce,  630 
Chrysarobin  in  chloasma,  1 23 
in  lichen  planus,  79 
in  onychauxis,  133 
in  psoriasis,  72 
in  tinea  tonsurans,  163 
Chrysoplianie  acid  in  alopecia,  148 
Chyluria,  562 

filaria  sanguinis  hominis  as  a  cause  of, 
562 

gallic  acid  in,  563 
lead  acetate  in,  563 
mineral  acids  in,  563 
silver  nitrate  in,  563 
sodium  bicarbonate  in,  563 
syrup  of  iodide  of  iron  in,  563 
tannic  acid  in,  563 
thymol  in,  563 
Ciliary  body,  diseases  of,  1000 
gummy  tumors  of,  1000 
injuries  of,  1001 
t  Minors  of,  1001 
Cimicifuga  in  neuralgia  of  fifth  nerve, 
"398 

(  linchona  in  acne  frontalis,  2(1 

preparations  in  insanity,  213 
Cinchonidine  in  sciatic  neuritis,  330 
Circumcision  for  preputial  calculi,  631 

in  night  terrors,  348 
( lirrhotic  ovaritis,  826 
<  it ric  acid  in  alcoholism,  18  I 
in  chloasma,  123 
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Citric-acid  ointment  Ln  diphtheritic  oph- 
thalmia, 947 
Clnvus,  127 

boric  acid  in,  128 

caustic  potash  in,  128 

corn  plaster  in,  128 

diachylon  plaster  in,  1 28 

emplastrum  Cuscum  in,  128 

flexible  collodion  in,  128 

glacial  acetic  acid  in,  128 

tndia  rubber  in,  1 28 

lead  plaster  in,  128 

moleskin  in,  1 28 

resin  cerate  in,  128 

salicylic  acid  in,  128 

silver  nitrate  in,  128 

talc  in,  128 

tannic  acid  in,  128 

zinc  oxide  in,  128 
Clitoridectomy  in  nymphomania,  673 
Clonic  facial  spasm,  520 
Cocaine  in  acute  plastic  iritis,  985 

in  catarrhal  vulvitis,  677 

in  eye  diseases,  891-899 

in  hyperidrosis,  33 

in  intercostal  neuralgia,  408 

in  neuralgia  of  fifth  nerve,  399,  400 

in  ophthalmia  neonatorum,  938 

in  pruritus,  160 

in  pruritus  of  vulva,  690 

in  simple  vaginitis,  692 

in  tetanus,  256 

in  vertigo  of  sea-sickness,  432 
in  vomiting  of  pregnancy,  843 
Cocainism,  508 

Cocculus  indicus  in  pediculus  capitis,  169 

in  pediculus  pubis,  170 
Codeine  in  cancer  of  uterus,  783 
in  headache,  358 
in  locomotor  ataxia,  266 
in  pruritus  of  vulva,  691 
Cod-liver  oil  in  alopecia,  145 

in  dermatitis  herpetiformis,  69 

in  eczema,  82 

in  epilepsy,  247 

in  erythema  nodosum,  55 

in  headache  of  childhood,  390 

in  leucorrhcea,  727 

in  lupus  exedens,  38 

in  miliaria,  35 

in  neuralgia  of  fifth  nerve,  308 

in  pruritus,  159 

in  scrofuloderma,  46 

in  xerophthalmos,  960 
Coffee  in  headache,  358 

inebriety,  514 
Colchicum  in  eczema,  82 
in  lithflemia,  573 
in  psoriasis,  71 
in  sciatic  neuralgia,  I"! 
Cold  applications  in  apoplexy,  288 

in  chorea,  233 

in  eye  diseases,  894 

in  meningitis,  310 

in  migraine,  386 

in  ophthalmia  neonatorum,  937 


Cold  applications  in  sciatic  neuritis,  330 

cream  in  catarrhal  vulvitis,  677 
in  ichthyosis,  132 

douches  in  pruritus,  160 
in  uterine  diseases,  747 
Colic  in  lead-poisoning,  454 
Collodion  in  boils,  65 

in  carbuncles,  65 

in  herpes  zoster,  lis 

in  lupus  erythematosus,  44 
Coloboma  of  choroid,  1041 
Cologne  hit  ions  in  urticaria,  ■>! 
Cologne-water  inebriety,  514 
Coma,  346 

alcoholic,  347 

apoplectic,  347 

diabetic,  347 

nephritic,  347 

traumatic,  347 
Comedones,  26 

calamine  lotion  in,  27 

Manilla  soap  in,  27 

removal  of,  26 
Compound  jalap  powder  in  acute  nephritis, 
544 

in  eclampsia,  871 

naphthol  ointment  in  scabies,  1G9 
Compress  bandage  in  eye  diseases,  884 
Condyloma,  129 

of  vagina,  725 

of  vulva,  684 
Congenital  cataract,  1068 
Congestive  apoplexy,  278 
Conical  cornea,  980, 1170 
Conium  in  motor  excitement  of  insanitv, 
212 

in  tetanus,  256 
Conjunctiva,  diseases  of,  929 
extensive  lacerations  of,  1179 
foreign  body  in,  1181 
hyperemia  of,  929 

local  measures  in,  930 
scalds  and  burns  of,  1179 
wounds  of,  1179 
Conjunctivitis  aestivalis,  958 
boro-glyceride  in,  959 
calomel  in,  959 
cautery  in,  959 
catarrhal.    See  Ophthalmia,  Muco-puru- 
lent. 

chronic.    See  Ophthalmia,  Chronic. 

due  to  gonorrhoea,  599 
(  onstipation  in  acne,  107 

in  lead-poisoning,  45  1 

in  pregnancy,  835 
Contagious  molluscum.    See  Mblluscum 

Epithclkde. 
Convulsive  tremors,  448 
Copaiba  in  chronic  cystitis,  613 

in  gonorrhoea,  591 

in  oxalnria,  575 
Copper  sulphate  in  catarrhal  vulvitis,  677 
in  eye  diseases,  912,  913 

in  follicular  ophthalmia,  948 

in  persistent  urethral  discharge,  503 

in  trachoma,  950 
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Coprodyscinesia,  420 
Corn.    See  Claims,  127 

plaster,  128 
Cornea,  abscess  of,  965,  972 
conical,  980, 1170 
erosion  of,  981 
foreign  bodies  in,  1186 
infantile,  ulcer  of,  with  xerosis  of  con- 
junctiva, 976 
tumors  of,  981 
ulcers  of,  965 
wounds  of,  1187 
Cornu  cutaneum,  128 

humanum,  128 
Corrosive  sublimate  in  alopecia,  148 
in  alopecia  furfuracea,  149 
in  chronic  cystitis,  613 
in  eye  diseases,  921 
in  gonorrhoea,  591 
in  lichen  planus,  78 
in  locomotor  ataxia,  265 
in  ophthalmia  neonatorum,  935-938 
in  pedicidis  capitis,  169 
in  pruritus,  159 
in  purulent  otitis  media,  1240 
in  tinea  cruris,  166 
in  tinea  favosa,  162 
in  tinea  versicolor,  166 
in  vaginitis,  601 
Cosme's  paste  in  lupus  exedens,  39 
Coster's  paste  in  tinea  tonsurans,  164 
Counter-irritation  in  acute  otitis  media, 
1232 

in  aural  vertigo,  437 

in  cerebritis,  320 

in  locomotor  ataxia,  262 

in  myelitis,  273 

in  sciatic  neuralgia,  403 

in  writer's  cramp,  426 
Couperose,  22 
Cowperitis,  581-596 
Creasote  in  psoriasis,  75 
Crede's  treatment  of  ophthalmia  neonato- 
rum, 613 
Creolin  in  chronic  cystitis,  613 

in  corneal  ulcer,  968 

in  ophthalmia  neonatorum,  938 

in  pruritus,  159 

in  puerperal  cystitis,  863 

in  purulent  otitis  media,  1:!  10 

in  simple  vaginitis,  692 
Croton  oil  in  acute  nephritis,  545 

in  apoplexy,  288 

in  eclampsia,  870 

in  tetanus,  254 

in  tinea  tonsurans,  164 
Croupous  ophthalmia,  945 

otitis  media,  1244 
Crural  neuralgia,  410 
Cubebfl  in  chronic  cystitis,  613 

in  gonorrhoea,  591 
Cups  in  acute  nephritis,  538 

in  eye  diseases,  925 

in  infantile  paralysis,  267 

in  locomotor  ataxia,  266 

in  myelitis,  271 


Curare  in  epilepsy,  245 

in  tetanus,  255 
Cutaneous  horns.    See  Cornu  Cutaneum. 
Cyclic  insanity,  223 
Cyclitis,  plastic,  1000 
'purulent,  1000 
serous,  1000 
Cystic  disease  of  testicle,  656 

tumor  of  vulva,  682 
Cystitis,  611 
chronic,  612 
boric  acid  in,  613 
buchu  in,  613 
carbolic  acid  in,  613 
copaiba  in,  613 
corrosive  sublimate  in,  613 
creolin  in,  613 
cubebs  in,  613 
hydrogen  peroxide  in,  613 
nitrate  of  silver  in,  613 
potassium  permanganate  in,  613 
salol  in,  613 
triticum  repens  in,  613 
uva  ursi  in,  613 
in  apoplexy,  294 
in  gonorrhoea,  596 
in  spinal  tumors,  304 
Cystoma  of  vagina,  722 
Cysts  of  conjunctiva,  961 
of  corpus  luteum,  827 
of  eyelids,  1098 
of  orbit,  1079 
of  ovary,  827 
of  scrotum,  635 

D. 

Dacryocystitis,  1085 

examination  of  pus  in,  1085 

iodoform  in,  1086 

silver  nitrate  in,  1086 
Dacryops,  1081 
Damiana  in  impotence,  665 

in  spermatorrhoea,  672 
Dandruff,  28 

Daturine  in  acute  plastic  iritis,  987 

in  eye  diseases,  901 
Deaf-dumbness,   nerve-lesions  followin 
1286 

Demodex  follieulorum,  26 
Dermatalgia,  156 

acetanilide  in,  157 

aconite  in,  157 

antipyrine  in,  157 

arsenic  in,  157 

belladonna  in,  157 

blisters  in,  157 

chloroform  in,  157 

elect  rolvsis  in,  157 

faradization  in,  157 

iron  in,  1  57 

menthol  in,  157 

mercury  in,  157 

morphine  in,  157 

phenacetin  in,  157 

potassium  iodide  in,  157 
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Dermatalgia,  quinine  in,  157 

salicylates  in,  157 

sinapisms  in,  157 
Dermatitis,  58 

acute  exfoliativa,  76 

calorica,  GO 

exfoliativa  infantum,  77 
alkaline  baths  in,  78 
calamine  in,  78 
carbolized  vaseline  in,  78 
ergot  in,  78 

linimentum  calcis  in,  78 

pilocarpine  in,  77 

quinine  in,  77 
gangrenosa,  61 
herpetiformis,  69 
alkaline  baths  in,  69 
arsenic  in,  69 
belladonna  in,  69 
bran  baths  in,  69 
cod-liver  oil  in,  69 
Crocker's  calamine  liniment  in,  69 
ichthyol  in,  70 

oxide-of-zinc-and-calamine  lotion  in, 
69 

quinine  in,  69 

sulphide-of-potassium  baths  in,  69 
sulphur  ointment  in,  70 
thiol  lotion  in,  70 
medicamentosa,  61 
traumatica,  58 
venenata,  59 

black  wash  in,  59 
sulphate-of-zinc  lotion  in,  59 
zinc-oxide  lotion  in,  60 
Dermoid  cyst,  833 
Diabetes  insipidus,  576 
arsenic  in,  578 
blisters  in,  578 
diet  in,  578 
ergot  in,  578 
galvanism  in,  578 
iodoform  in,  578 
nitric  acid  in,  578 
oil  of  turpentine  in,  578 
opium  in,  578 
sodium  salicylate  in,  578 
strychnine  in,  578 
tonics  in,  57S 
valerian  in,  578 
vaseline  in,  578 
Diabetic  headache,  365 
retinitis,  1031 
vulvitis,  997 
Diachylon  ointment  in  clavus,  128 
in  erythema,  55 
in  herpes  zoster,  68  • 
in  sycosis,  117 
Diarrhoea  in  pregnancy,  843 
Diet  in  acute  nephritis,  544,  540 
in  alcoholism,  479 
in  apoplexy,  282 
in  cnordee,  588 
in  chorea,  230 

in  chronic  interstitial  nephritis,  553 
in  chronic  parenchymatous  nephritis,  548 
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Diet  in  constipation  of  pelvic  disease,  807 

in  constipation  of  pregnancy,  835 

in  cystitis,  (il  1, 

in  diabetes  insipidus,  578 

in  gonorrhoea,  587 

in  impotence,  665 

in  insanity,  196 

in  insomnia,  339 

in  locomotor  ataxia,  260 

in  migraine,  375 

in  miliaria,  35 

in  myelitis,  271 

in  oxaluria,  575,  576 

in  prostatic  abscess,  597 

in  pruritus,  158 

in  puerperal  peritonitis,  860 

in  rosacea,  138 

in  spermatorrhoea,  671 

in  stomacbal  vertigo,  435 

in  uric-acid  headache,  344 

in  vertigo,  431 

in  vesical  calculus,  617 
Diffuse  keratitis,  977 
Digitalis  in  acute  nephritis,  538,  540 

in  beri-beri,  336 

in  chorea,  233 

in  epilepsy,  245 

in  epileptic  vertigo,  434 

in  headache,  357 

in  heat-stroke  meningitis,  313 

in  uremic  headache,  365 
Dilatation  of  cervix  in  endometritis,  756 

in  posterior  parametritis,  771 
Diphtheritic  otitis  media,  1244 

vulvitis,  679 
Dipsomania,  489.    See  also  Alcoholism. 

arseniate  of  iron  in,  489 

arsenic  in,  489 

bromides  in,  489 

carbonic-acid  water  in,  489 

confinement  in,  489 

hot-bath  in,  4S9 

monobromated  camphor  in,  489 

permanganate  of  iron  in,  489 

phosphorus  in,  489 

salines  in,  489 
Dislocated  ovaries,  825 
Dislocation  of  lens,  1069 
Displacement  of  ovaries,  S25,  826 
Distichiasis,  1096 
Diuretin  in  acute  nephritis,  541 
Donovan's  solution  in  chronic  sciatic  neur- 
itis, 330 
Douches  in  amenorrhoea,  785 

in  dysmenorrhcea,  794 

in  galactorrhcea,  868 

in  pelvic  diseases,  804 

in  perioophoritis  and  perisalpingitis,  Si  1 
Drumhead,  diseases  of,  1221 

rupture  of, 

tubercle  .if,  1222 
Duboisine  in  acute  plastic  iritis,  987 

in  I've  diseases,  900 

in  tetanus,  256 

in  writer's  cramp,  42 
I  (ysmenorrhoea,  787 
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Dysmenorrhea,  causes  of,  787 
congenital  defects,  788 
diseases  of  tubes  and  ovaries,  794 
bromides  in,  795 ' 
cantharidal  collodion  in,  794 
capsicum  in,  795 
douches  in  794 
Maxseed  poultice  in,  795 
Hoffman's  anodyne  in,  795 
ioiline  in,  794 
morphine  in,  794 
turpentine  stupes  in,  795 

Dyspeptic  headache,  366 

E. 

Ecehymosis  of  conjunctiva,  961 
Eclampsia,  869 

amyl  nitrite  in,  870-873 

ante-mortem  Csesarean  section  in,  873 

caffeine  in,  873 

calomel  in,  87H 

chloroform  in,  870 

compound  jalap  powder  in,  871 

croton  oil  in,  870 

elaterium  in,  870,  871 

Epsom  salts  in,  871 

hot  wet  pack  in,  870 

morphine  in,  870,  872 

oxygen  in,  873 

pilocarpine  in,  870,  873 

venesection  in,  870,  871 

veratrum  viride  in,  870,  S72 
Ectopy  of  testicle,  641 
Ectropion,  1097 
Eczema,  80 

alkalies  in,  82 

arsenic  in,  83 

of  auditory  canal,  1212 

of  auricle,  1206 

baths  in,  92 

blue  mass  in,  82 

cod-liver  oil  in,  82 

colchicum  in,  82 

counter-irritation  in,  83 

dusting  powder  in,  87 

gelsemium  in,  84 

glycerin  jelly  in,  92 

intertrigo,  100 

iron  in,  82 

lotions  in,  85 

mechanical  appliances  and  methods  in, 
92 

mistura  ferri  acida  in,  82 
paints  in,  92 
pastes  in,  90 
pilocarpine  in,  84 
plasters  in,  90 
quinine  in,  84 
tonics  in,  82 
turpentine  in,  83 
universal,  105 
of  vulva,  680 
wine  of  antimony  in,  84 
Egyptian   ophthalmia.     See  Ophthalmia, 
Granular. 


Elaterium  in  apoplexy,  288 

in  eclampsia,  870,  87 1 
Electricity  in  acne  rosacea,  23 

in  amenorrhcea,  784 

in  anteflexion  of  uterus,  771 

in  apoplexy,  294 

in  aural  vertigo,  437 

in  Bell's  palsy,  533 

in  beri-beri,  336 

in  chorea,  231 

in  chronic  cervical  endometritis,  756 

in  eye  diseases,  926 

in  galactorrhoea,  868 

in  hypersemic  headache,  361 

in  impotence,  664 

in  infantile  paralysis,  269 

in  insanity,  217 

in  insomnia,  339 

in  insufficiency  of  milk  secretion,  867 

in  lead-poisoning',  453 

in  locomotor  ataxia,  263 

in  masticatory  spasm,  320 

in  menorrhagia  and  metrorrhagia,  796 

in  multiple  neuritis,  335 

in  myelitis,  273 

in  nsevus  vascularis,  47 

in  neuralgia  of  fifth  nerve,  399 

in  neuralgia  of  testicle,  653 

in  night  terrors,  348 

in  ovaritis  and  salpingitis,  813 

in  pruritus  of  vulva,  0!)  1 

in  rheumatic  neuritis,  326 

in  rosacea,  137 

in  sciatic  neuralgia,  404 

in  spermatori  liM  a,  < > T i2 

in  sterility,  669 

in  urticaria,  58 

in  uterine  fibroids,  780 

in  verruca,  130 

in  vesical  atony,  614 

in  writer's  cramp,  426 
Electrolysis  in  acne  rosacea,  114 

in  boils,  64 

in  dermatalgia,  157 

in  hypertrichosis,  133 

in  molluscum  epitheliale,  126 

in  telangiectasis,  49 
Elephantiasis,  136 

Arabum,  136 

of  scrotum,  635 

of  vulva,  686 
Elephant  leg,  136 
Embolism  of  retinal  vessels,  1033 
Emmetropia,  1146 
Emphysema  of  conjunctiva,  mil 

of  orbit,  1078 
Emplastrum  fuscum  in  clavus,  128 

plumbi  in  bromidrosis,  35 

saponis  in  bromidrosis,  35 

Vigo  in  lupus  exedens,  39 
Encephalitis,  315 
Enchondroma  of  scrotum,  635 

of  testicle,  656 
Endometritis,  acute,  748 
belladonna  in,  749 
ergot  in,  749 
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Endometritis,  acute,  glycerin  tampons  in, 
749 

hot  applications  in,  749 
iodine  in,  749 
opium  in,  749 
rest  in,  749 
cervical,  of  pregnancy,  83S 
chronic  cervical,  749 

local  applications  in,  754 
carbolic  acid,  754 
cautery,  755 
glycerin  tampons,  755 
iodine,  754 
silver  nitrate,  754 
zinc  chloride,  754 
dilatation  of  cervix  in,  756 
electrolysis  in,  756 
removal  of  cervical  tissue  in,  756 
treatment  of  causes  of,  749 
of  cysts  in,  756 
chronic  corporeal,  757 
carbolic  acid  in,  757 
curette  in,  757 
hydrastis  in,  757 
iodine  in,  757 
iodoform  in,  757 
Enophthalmos,  1075 
Entropion,  1097 
Epididymitis,  598 
aconite  in,  598 
belladonna  ointment  in,  598 
iodoform  ointment  in,  598 
lotions  in,  598 
potassium  bromide  in,  598 
rest  in,  598 
strapping  in,  598 
Epilepsy,  234.     See  also  Status  Epilep- 
ticus. 
acetanilide  in,  246 
amly  nitrite  in,  239 
antipyrine  in,  246 
apomorphine  in,  245 
belladonna  in,  245 
borax  in,  244 
bromides  in,  240 
cannabis  indica  in,  245 
chloral  in,  245 
cocbliver  oil  in,  247 
curare  in,  245 
digitalis  in,  245 
ergot  in,  247 
gelsemium  in,  245 
hydrate  of  amylene  in,  248 
hygienic  care  in,  240 
iodide  of  potassium  in,  247 
iron  in,  248 

nitrate  of  silver  in,  247 
nitrite  of  amyl  in,  245 

of  sodium  in,  245 
nitro-glycerin  in,  245 
osmic  acid  in,  244 
phenacetin  in,  247 
picrotoxin  in,  244 
of  pregnancy,  849 
prevention  of  an  individual 
in,  239 


Epilepsy,  prevention  of,  in  those  predis 
posed  by  heredity,  235 
of  post-traumatic,  237 
strychnine  in,  247 
sulphonal  in,  246 
surgical  treatment  of,  248 
treatment  between  paroxysms,  248 

of  established,  388 
trephining  as  a  prophylactic  measure  in 
237 

zinc  salts  in,  247 
Epileptic  dementia,  2")] 

insanity,  224,  251 

vertigo,  433 
Epileptiform  neuralgia,  396 

vertigo,  433 
Episcleritis,  982 

atropine  in,  982 

eserine  in,  982 

massage  in,  982 

operative  treatment  of,  982 

pilocarpine  in,  982 
!  Epithelial  cancer  of  eyelids,  1098 
Epithelioma,  49 

of  conjunctiva,  962 

of  scrotum^  635 
,  Epsom  salts  in  eclampsia,  871 
|  Ergot  in  acne,  109 

in  acute  endometritis,  749 

in  albuminuria,  569 

in  apoplexy,  289 

in  cerebral  hyperemia  of  insanity,  207 

in  dermatitis  exfoliativa  infantum,  78 

in  diabetes  insipidus,  578 

in  epilepsy,  241 

in  galactorrhea,  868 

in  hypersemic  vertigo,  438 

in  hyperidrosis,  33 

in  infantile  paralysis,  267 

in  locomotor  ataxia,  266 

in  menorrhagia  and  metrorrhagia,  798 

in  myelitis,  272 

in  parturition,  837 

in  pterygium,  960 

in  the  puerperal  state,  837 

in  spermatorrhoea,  672  • 

in  urticaria,  57 

in  uterine  fibroids,  778 

in  vertigo,  432 

in  vesical  atony,  615 
Erigeron  in  menorrhagia  and  metrorrha 

gia,  798 
Erosions  of  cornea,  981 
Erysipelas,  61 

antipyrine  in,  62 

carbolic  acid  in,  63 

chalk  ointment  in,  63 

ichthyol  in,  63 

iron  in,  62 

jaborandi  in,  62 

pilocarpine  in,  62 

scarification  in,  63 

silver  nitrate  in,  63 
Erysipelatous  vulvitis,  679 
Erythema,  53,  119 

annular,  55 
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Erythema  gyratum,  55 
intertrigo,  53 

Lassar's  paste  in,  54 

thymol  in,  5  I 

zinc  oxide,  in,  53 
iris,  55 

multiform,  54 
nodosum,  55 

calamine-and-zinc  lotion  in,  55 

cod-liver  oil  in,  55 

diachylon  ointment  in,  55 

mistura  ferri  acida  in,  55 

potassium  iodide  in,  55 
pernio,  53 
simplex,  53 
symptomatic,  54 
tuberculatum,  55 
Erythroxylon  in  insanity,  215 

in  multiple  neuritis,  333 
Eserine  in  episcleritis,  982 
in  eye  diseases,  904 
in  glaucoma,  1072 
in  gonorrhoeal  ophthalmia,  943 
in  ophthalmia  neonatorum,  941 
in  pannus,  958 
in  serous  iritis,  995 
in  ulcer  of  cornea,  967 
Esophoria,  1114 
Ether  in  parturition,  836 
in  shock,  476 
inebriety,  312 

injections  in  cerebral  concussion,  470 
Eucalyptus  in  gonorrhoea,  591 

in  migraine,  385 
Eversion  of  punctum,  1085 
Exalgin  in  headache,  358,  389 
Exophoria,  1114 
Exophthalmos,  1075 

pulsating,  1080 
Extra-uterine  pregnane}7,  857 
Eye,  diseases  of,  875 

absolute  rest  in,  882 
ammoniated-mercury  ointment  in,  918 
antiseptics  in,  920 
belladonna  ointment  in,  919 
blepharospasm  in,  878 
boric  ointment  in,  917 
collyria  in,  905 
alum,  906 
anodyne,  913 
astringent,  907 
vehicles  I'm-  making,  907 
colored  glasses  in,  887 
compress  bandage  in,  884 
compresses  in,  883 
congestion  of  conjunctiva  in,  879 
counter-irritants  in,  919 
cups  in,  925 

direction  of  eyeballs  in,  880 
discharge  from,  876 
dry  applications  in,  913 
electricity  in,  926 
eruptions  of  lids  and  face  in,  881 
eye-ointment  in,  915 
eye-salves  in,  915 
eye-spirits  in,  914 


Eye,  diseases  of,  gelatin  disks  in,  915 
general  anaesthetics  in,  894 
chloroform,  895 
nitrous  oxide,  895 
impairment  of  vision  in,  875 
leeches  in,  924 
local  anaesthetics  in,  891 
massage  in,  926 
menthol  in,  920 
mydriatics  in,  896 
myotics  in,  902 
oedema  of  lids  in,  879 
pain  in,  875 
photophobia  in,  875 
pupils  in,  878 

red-oxide-of-mercurv  ointment  in,  917, 
918 

scarification  in,  924 

shades  in,  887 

sprays  and  douches  in,  925 

tension  of  eye-balls,  880 

transparency  of  cornea  in,  879 

treatment  of,  882 

triturations  in,  915 

yellow-oxide  ointment  in,  918 

zinc-oxide  ointment  in,  918 
Eyeball,  foreign  bodies  within,  1192 
injuries  of,  1182 
lacerations  of,  1191 
penetrating  wounds  of,  1192 
Eyelids,  burns  and  scalds  of,  1178 
cysts  of,  1098 
deformity  of,  1095 
diseases  of  skin  of,  1087 
epithelial  cancer  of,  1098 
fattv  growths  of,  1098 
lupus  of,  1098 
nsevi  of,  1098 
tumors  of,  1098 
warts  of,  1098 
wounds  of,  1177 
Eye-strain,  ll41 

from  astigmatism,  1167 

F. 

Facial  hemiatrophy,  534 
spasm,  520 
clonic,  520 

belladonna  in,  523 
counter-irritation  in,  522 
freezing  of  face  in,  o'J-J 
gelsemiuin  in,  523 
morphine  in.  523 
salicylates  in,  523 
section  of  nerve-trunks  in,  52:! 
Btretching  of  facial  nerve  in.  523 
tonic,  523 
Far  sight,  11(11',.  1151 
Fatty  degeneration  of  retina,  1024 

of  scrotum,  635 
Fibroids  of  broad  ligaments,  809 

of  uterus.    See  Uterus. 
Fibroma,  17 
of  scrotum.  635 
of  vagina,  724 
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Fibroma  of  vulva,  688 
Pig  wart,  12!) 

Filaria  sanguinis  hominis,  137 
Fish-skin  disease,  131 
Fistula*  of  vagina,  717 
Flannel  rash,  3] 

Flaxseed  poultice  in  dysmenorrhea,  795 
tea  in  simple  vaginitis,  692 

Flexible  collodion  in  clavus,  128 

Flimmer  scotoma,  1032 

Fly  blister  in  perioophoritis  and  perisal- 
pingitis, 811 

Flving  blister  in  neuralgia  of  fifth  nerve, 
399 

Follicular  ophthalmia,  947 

vulvitis,  675,  678 
Folliculitis,  631 

barbae.    See  Sycosis. 
Foreign  body  in  auditory  canal,  1218 

in  eye,  87S 
Fragilitis  crinium,  152 
Frambcesia,  139 

aristol  in,  140 

boric  acid  in,  140 

hydro-naphthol  in,  140 

hygiene  in,  140 

iodoform  in,  140 

iodol  in,  140 

mercury  in,  140 

potassium  iodide  in,  140 
Freckles.    See  Lentigo. 
Frehjahr's  catarrh,  958 
Frost-bites,  60 

Fuchsin  in  acute  nephritis,  543 
Functional  albuminuria,  568 
Fungous  aural  disease,  1215 

of  testes,  652 
Furunculus,  63 

of  auditory  canal,  1204 

boric  acid  in,  64 

calcium  sulphide  in.  64 

carbolic-acid  injections  in,  64 

carbolic-acid-and-mercury  plaster  in,  64 

collodion  in,  65 

electrolytic  needle  in,  64 

hot  water  in,  64 

hyposulphites  in,  64 

ichthyol  in,  64 

iodine  in,  64 

oxide  of-zinc  paste  in,  64 

salicylic-acid  plaster  in,  64 

sulphurous  acid  in,  64 

Veiel's  paste  in,  65 

yeast  in,  63 

G. 

Galactorrhea,  868 
antipyrine  in,  868 
belladonna  ointment  in,  868 
chloral  in,  868 
compresses  in,  868 
elect  rich  v  in,  868 
ergot  in,  868 
potassium  iodide  in,  868 
Simpson's  t  reatment  of,  868 


Galactorrhea,  vaginal  douches  in,  868 
Gallic  acid  in  albuminuria,  569 
in  chyluria,  563 

in   menorrhagia  and  metrorrhagia, 
798 

Galvanism  in  chronic  metritis,  760 
in  chronic  sciatic  neuritis,  330 
in  diabetes  insipidus,  578 

in  herpes  zoster,  68 

in  migraine,  386 

in  tremors,  446 

in  uterine  fungosities,  758 
Galvano-cautery  in  cancer  of  uterus,  782 
Gangrenous  otitis  media,  1246 

vulvitis,  679 
Gaultheria  in  meningitis,  308 

in  multiple  neuritis,  333 

in  rheumatic  neuritis,  326 

in  sciatic  neuritis,  330 
Gelatin  disks  in  eye  diseases,  915 
Gelsemium  in  aural  vertigo,  437 

in  chorea,  232 

in  clonic  facial  spasm,  523 

in  eczema,  84 

in  motor  excitement  of  insanity,  212 
in  neuralgia  of  fifth  nerve.  397 
in  pruritus,  158 
in  spasmodic  torticollis,  526 
in  tetanus,  255 
inebriety,  516 
( teneral  paralysis,  225 

<  ientian  in  ovaritis  and  salpingitis,  813 
Gerlier's  disease,  438 

German  chamcmile  in  eye  diseases,  894 

<  rlacial  acetic  acid  in  clavus,  128 

in  tinea  tonsurans,  164 
Glans  penis,  horny  growths  of,  632 
malignant  disease  of,  632 
vegetations  of,  630 

chromic  acid  in,  630 

nitric  acid  in,  630 
Glaucoma,  acute,  1070 
eserine  in,  1072 
iridectomy  in,  1070,  1071 
muscarine  in,  1072 
pilocarpine  in,  1072 
prophylaxis  in,  1071 
treatment  after  operation  for,  1072 
chronic,  1073 

enucleation  in,  1073 
eserine  in,  1073 
iridectomy  in,  1073 
pilocarpine  in,  1073 
puncture  of  sclera  in,  1074 
sclerotomy  in,  1073 
secondary,  1074 

stretching  of  infratrochlear  nerve  in, 
1074 
Gleet,  585 

treatment  of,  594 
Glioma  of  retina,  1037 
( I  lossy  skin,  I  5  1 

Glvcerin  in  ichthyosis,  1 32 
in  simple  vaginitis,  692 
in  xerophthalmos,  960 
jelly  in  eczema,  92 
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Glycerin  tampon  in  acute  endometritis,  749 

in  acute  metritis,  758 

in  chronic  cervical  endometritis,  G55 

in  chronic  metritis,  760 
Glycerole  of  tannin  in  chronic  ophthalmia, 
950 

Gonorrhoea,  579 
acute  inflammatory,  580 

ardor  urinse  as  a  complication  of, 
588 

aconite  in,  588 
belladonna  in,  588 
potassium  bromide  in,  588 
bismuth  in,  592 
boric  acid  in,  591 
chordee  as  a  complication  of,  588 
belladonna  in,  588 
camphor  in,  588 
leeching  in,  588 
lupulin  in,  588 
opium  in,  588 
potassium  bromide  in,  588 
complications  of,  580 
copaiba  in,  591 
cubebs  in,  591 
diet  in,  587 
eucalyptus  in,  591 
gurjun  oil  in,  591 
hydrocyanic  acid  in,  592 
hygiene  in,  587 
kava-kava  in,  591 
morphine  in,  592 
rest  in,  586 
salol  in,  591 
sandal-wood  in,  591 
urethral  injections  in,  589 
of  boric  acid,  591 
of  corrosive  sublimate,  591 
of  hydrogen  peroxide,  591 
of  salicylate  of  bismuth,  591 
of  sulpho-carbolate  of  zinc,  591, 
592 
chronic,  586 

irrigation  of  urethra  in,  594 
passage  of  sounds  in,  594 
silver  nitrate  in,  594 
sulpho-carbolate  of  zinc  in,  594 
conjunctivitis  as  a  result  of,  599 

in  female,  599 
irritative  or  abortive,  584 
persistent  urethral  discharge  in,  593 
in  pregnancy,  839 
subacute  or  catarrhal,  582 
complications  of,  583 
Gonorrhoea!  balanitis,  628 
epididymitis,  645 

prophylaxis  in,  647 
iritis,  997 
ophthalmia,  599 
rheumatism,  598 
Gouty  iritis,  997 
Graafian  cyst,  enlarged,  827 
Granular  conjunctivitis.    See  Ophthalmia, 
Orauular,  948. 
ophthalmia,  acute,  948 
chronic,  948 


Granular  vaginitis,  li94 

I  rrayness  of  hair,  1-12 

Green  soap  in  alopecia  areata,  150 

in  tinea  versicolor,  L66 
Guarana  in  hypersemic  headache,  361 

in  migraine,  385 

in  neurasthenic  headache,  368 
Gurjun  oil  in  gonorrhoea,  591 
<  iutta  rosea,  22 

Gymnastic  exercise  in  writer's  cramp,  425 
H. 

Hsematoma  following  labor,  865 
of  ovaries,  828 
of  vulva,  683 
Hematocele,  638 
Hsemato-salpinx,  819,  820 
Hsemorrhagic  otitis  media,  1247 
Haemorrhoids  during  pregnancy,  840 
Hair-blanching,  142 
Hair-dyes  in  canities,  143 
Hallucinations  in  insanity,  212 
Hamamelis  in  eye  diseases,  893 

in  pruritus  of  vulva,  691 
Headache,  351 
acetanilide  in,  411 
aconite  in,  411 
ammonium  chloride  in,  411 

valerianate  in,  411 
anaemic,  354 

alcohol  in,  358,  411 

amyl  nitrite  in.  358 

antipyrine  in,  358,  412 

arsenic  in,  357,  412 

chloral  in,  358 

codeine  in,  358 

coffee  in,  358 

digitalis  in,  357 

exalgin  in,  358 

hot  applications  in,  358 

hypophosphites  in,  357 

iron  in,  356 

morphine  in,  358 

nitro-glycerin  in,  357 

nitrous-oxide  inhalations  in,  357 

opium  in,  357 

oxygen  inhalations  in,  357 

phenacetin  in,  358 

phosphoric  acid  in,  357 

phosphorus  in,  357 

si  mphanthus  in,  357 
ansesthetics  in,  411 
aniline  in,  II  1 
antacids  in,  I L2 
antipyrine  in,  4 1 2 
aperients  in,  4 1 2 
arsenic  in,  1 1 2 
arsenical,  366 
asafcetida  in,  U2 
ali-opinc  in,  412 
bebeeru-bark  in.  1 12 
belladonna  in,  412 
bicarbonate  of  sodium  in,  1 1 2 
bleeding  in,  4 12 
blisters  in,  412 
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Headache,  bromides  in,  412 
bryonia  in,  412 
butyl-chloral  hydrate,  412 
caffeine  in,  412 
cajeput  in,  412 
camphor  in,  413 
cannabis  indica  in,  413 
capsicum  plaster  in,  413 
carbon  disulphide  in,  413 
carbonic  acid  in,  413 
carious  teeth  as  a  cause  of,  371 
cascara  sagrada  in,  413 
of  childhood,  387 
chloralamid  in.  413 
chloroform  in,  413 
chronic,  392 
cimicifuga  in,  413 
cocaine  in,  413 
codeine  in,  413 
cod-liver  oil  in,  413 
colchicum  in,  4l3 
cold  affusions  in,  413 
counter-irritation  in,  413 
cupping  in,  413 
diabetic,  365 
diet  in,  413 
digitalin  in,  413 
dyspeptic  or  bilious,  366 

arsenic  in,  366,  412 

caffeine  in,  367 

emetics  in,  367 
electricity  in,  414 
ergot  in,  414 
eucalyptus  in,  414 
exalgin  in,  414 

from  excessive  brain-work,  362 
exercise  in,  414 
extracranial  causes  of,  374 
gelsemium  in,  414 
gold  chloride  in,  414 
guarana  in,  414 
hot  applications  in,  414 
hydrastis  in,  414 
hydrobromic  acid  in,  414 
hydrocyanic  acid  in,  414 
hyperremic,  359 

antipyrine  in,  361,  411 

arsenic  in,  361,  412 

belladonna  in,  361,  412 

bloodletting  in,  359 

bromide  of  lithium  in,  361 
of  potassium  in,  361 

calomel  in,  361 

compress  to  head  in,  361 

counter-irritation  in,  361 

electric  compression  in,  360 

electricity  in,  361 

ergot  in,  361 

guarana  in,  361 

hot  baths  in,  360 

hydrastin  in,  361 

ice-cap  in,  360 

mix  vomica  in,  362 

salicylic  acid  in,  :!(>! 

Peidlitz  powder  in,  302 

taraxacum  in,  361 
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Headache,  hypnotism  in,  415 
ice-bag  in,  415 
ignatia  in,  415 
from  inhalation  of  gases,  366 
iodides  in,  415 
iris  in,  415 
iron  in,  415 
kataphoresis  in,  415 
liquor  magnesii  citratis  in,  415 
lithajiaic,  358 

nitro-muriatic  acid  in,  358 
magnesium  carbonate  in,  415 

sulphate  in,  415 
malarial,  365 

arsenic  in,  365,  412 

iron  in,  366 

quinine  in,  365 

salicylate  of  cinchonidine  in,  366 

Warburg's  tincture  in,  366 
massage  in,  415 
meningitic,  373 
menthol  in,  415 
mercury  in,  415 
morphine  in,  416 
mustard  in,  416 
nasal  defects  as  a  cause  of,  370 
neurasthenic,  367 

alcoholic  stimulants  in,  368,  411 

antipyrine  in,  368 

cannabis  indica  in,  368 

caffeine  in,  368 

electricity  in,  368 

guarana  in,  368 

Hamilton's  pill  in,  368 

massage  in,  367 

rest  treatment  in,  367 
nickel  bromide  in,  410 
nitrite  of  amyl  in,  416 
nitrogen  monoxide  in,  416 
nitro-glycerin  in,  416 
nux  vomica  in,  416 
ocular,  369 
opium  in,  416 
organic,  372 
ovarian,  371 
oxygen  in,  416 
phenacetin  in,  416 
phenyl  urethanein,  417 
picrotoxin  in,  417 
podophyllin  in,  417 
potassium  cyanide  in,  417 
quinine  in,  417 
rest  cure  in,  417 
rheumatic,  374 
rubefacients  in,  417 
salicin  in,  41 7 
sanguinaria  in,  417 
saturnine,  366 
sodium  phosphate  in,  417 

salicylate  in,  417 
spinal  ice-bag  in,  417 
sumbul  in,  417 
sympathetic  <>r  reflex,  368 
lea  in,  417 
tonga  in,  1 1 7 
i     Turkish  bath  in,  417 


INDEX  TO  VOLUME  III. 


1307 


Headache,  toxteniic,  363 

turpentine  in,  417 

uremic,  365 

uric  acid,  364 

uterine,  358 

valerian  in,  417 
Hearing,  alteration  of,  due  to  quinine  and 

salicylic  acid,  1280 
Heart  disease  of  pregnancy,  850 
Hebra'a  bath  in  chronic  pemphigus,  120 

formula  in  alopecia,  146 

ointment  in  scabies,  1G8 

paste  in  lupus  exedens,  39 

soap  in  lupus  erythematosus,  44 
Hemianopsia,  1062 
Hemicrania,  375 

Henbane  in  ovaritis  and  salpingitis,  813 
Hernia  of  ovaries,  825 

of  vulva,  683 
Herpes  facialis  or  febrilis,  66 
progenitalis,  67,  629 
simplex,  66 

of  vulva,  680 
zona,  67 
zoster,  67,  408 
alcohol  in,  68 
blister  in,  68 

diachylon  ointment  in,  6S 

dusting  powders  in,  68 

flexible  collodion  in,  68 

galvanism  in,  68 

ichthyol  in,  68 

iodoform  in,  68 

Leloir's  prescriptions  for,  68 

morphine  hypodermically  in,  68 

oil  of  peppermint  in,  68 

zinc  and  resorcin  in,  68 
Heterophonia,  1114 
Hide-bound  skin,  135 
Hirst's  treatment  of  puerperal  peritonitis, 
861 

Hirsuties.    See  Hypertrichosis. 
Hives,  55 
Hoariness,  142 

Hoffman's   anodvne  in  dysmenorrhea, 
795 

in  locomotor  ataxia,  2(17 
Homatropine  in  acute  plastic  iritis,  988 

in  eye  diseases,  901 
Bordeolum,  1092 

Horny  growths  of  glans  penis,  632 

tumor,  128 
Hospitals  for  insane,  172 
Hot  applications  in  acute  otitis  media,  1237 
in  gonorrhoea!  ophthalmia,  943 
in  multiple  neuritis,  333 
in  ophthalmia  neonatorum,  '.111 
baths  in  dipsomania,  489 
in  epileptic  insanity,  25] 
in  hyperamiic  headache,  360 
in  lead-poisoning,  453 
in  pruritus,  159 
compresses  in  diphtheritic  ophthalmia. 
946 

fomentations  in  ophthalmia  neonatorum, 
938 


Hot  water  in  boils,  64 

wet  pack  in  eclampsia,  870 
Hot-air  hath  in  acute  nephritis,  545 

in  uremic  headache,  365 
Hutchinson's  treatment  in  lupus  erythe- 
matosus, 44 
Hyalitis,  1055 
Hydracetine  in  psoriasis,  75 
Hydrastis  in  anteflexion  of  uterus,  772 

in  balanitis,  629 

in  chronic  corporeal  endometritis,  757 
in  hypera?mic  headache,  361 
in  menorrhagia  and  metrorrhagia,  798 
in  persistent  urethral  discharge,  563 
in  trachoma,  954 
in  uterine  fibroids,  779 
Hydrate  of  amylene  in  epilepsy,  248 
Hydriodic  acid  in  tubercular  meningitis, 
311 

Hydrobromic  acid  in  apoplexy,  292 

in  aural  vertigo,  437 
Hydrocele,  636 

of  broad  ligaments,  809 

carbolic  acid  in,  63S 

funicular,  638 

iodine  in,  637 

palliative  treatment  of,  637 
of  spermatic  cord,  657,  658 
Hydrochlorate  of  rosaniline  in  parenchy- 
matous nephritis,  550 
in  albuminuria,  569 
Hydrocyanic  acid  in  eye  diseases,  893 
in  gonorrhoea,  592 
in  pruritus,  160 
Hydrogen  peroxide  in  chloasma,  123 
in  chronic  cystitis,  613 
in  eye  diseases,  923 
in  gonorrhoea,  591 
in  purulent  otitis  media,  1241 
in  vaginitis,  G01 
Hydronaphthol  in  framboesia,  14(1 

in  onychauxis,  133 
Hydrosalpinx,  812,  819,  820 
palliative  treatment  of,  820 
radical  treatment  of,  820 
Hydrotherapy  in  nymphomania,  (>7.'> 
in  psoriasis,  75 
in  satyriasis,  673 
Hymen,  atresia  of,  695 
Hyoscine  in  epileptic  insanity,  251 
in  eye  diseases,  901 
in  motor  excitement  of  insanity,  212 
in  nymphomania,  (>7.'> 
in  satyriasis,  673 
in  spermatorrhoea,  072 
in  tremors,  446 

in  vomiting  "I'  pregnancy,  843 
Hyoscyamine  in  acute  plastic  iritis,  987 

in  eye  diseases,  901 

in  migraine,  385 

in  motor  excitement  of  insanity,  212 
I [yoscyamus  in  alcoholism,  484 
in  calculous  pyelitis,  557 

in  motor  excitement  of  insanity,  21  1 

in  perioophoritis  and  perisalpingitis,  sl  1 
in  prostatic  cystitis,  596 
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Hyoscyamus  in  spasmodic  torticollis,  526 

in  tetanus,  256 

in  tubercular  meningitis,  311 
Hyperemia  of  conjunctiva,  929 

of  retina,  1024 
Hypersemic  vertigo,  438 
1  [ypersesthesia  cutis,  L56 

potassium  bromide  in,  156 
valerian  in,  156' 
Hyperidrosis,  32,  33 

agaricin  in,  33 

belladonna  in,  33 

coca  in,  33 

ergot  in,  33 

local  treatment  of,  33 

sulphur  in,  33 

tonics  in,  33 

zinc  oxide  in,  33 
Hypermetropia,  1106, 1151 

indications  for  correcting,  1153 

with  presbyopia,  1155 
Hyperopia,  1151 
Hyperphonia,  1114 
Hypertrichosis,  133 

electrolysis  in,  133 
Hvpertrophv  of  hair,  133 

of  nails,  132 
Hypnolin  insomnia  of  insanity,  205 
Hypnotism  in  insanity,  219 

in  insomnia,  339 
Hypophosphites  in  boils,  64 

in  headache,  357 

in  migraine,  381 
Hypopyon-keratitis,  966 
Hysteria  of  pregnancy,  849 
Hysterical  tremors,  447 

vertigo,  438 
Hysterorrhaphy  in  retroversion  of  uterus, 
769 

T. 

Ice  compresses  in  croupous  ophthalmia, 
945 

Ice-bag  in  infantile  paralysis,  267 
Ice-caps  in  cerebral  hypersemia  of  insanity, 
207 

in  hypersemic  headache,  360 
Ichthyol in  acne,  109, 113 
in  acne  rosacea,  114 
in  acne  vulgaris,  19,  20 
in  alopecia  furfuracea,  149 
in  blepharitis,  1092 
in  boils,  64 
in  carbuncles,  66 
in  dermatitis  herpetiformis,  70 
in  erysipelas,  63 
in  herpes  zoster,  68 
in  ichthyosis,  L32 
in  lupus  erythematosus,  43 
in  pruritus,  159 
in  urticaria,  57 

[chthyol-glycerin  tampon  in  posterior  par- 
ametritis, 770 
Ichthyosis,  131 

balsam  of  IVni  in,  132 


Ichthyosis,  baths  in,  132 
benzoinated  lard  in,  132 
change  of  climate  in,  132 
cold  cream  in,  132 
congenital,  131 
glycerin  in,  132 
ichthyol  in,  132 
lanoline  in,  132 
naphthol  in,  132 
neat's-foot  oil  in,  1 32 
oil  of  sweet  almond  in,  132 
suet  in,  132 
sulphur  salves  in,  132 
vaseline  in,  132 
Impacted  cerumen,  1209 
Impetigo,  117 
contagiosa,  118 

ammoniated-mercury  ointment  in,  118 

iodoform  ointment  in,  118 
herpetiformis,  118 
Impotence,  660 
cantharides  in,  665 
damiana  in,  665 
diet  in,  665 
electricity  in,  664 
operative  treatment  of,  662 
perineal  douches  in,  666 
phosphorus  in,  665 
psychical,  666 

treatment  of,  665 
silver  nitrate  in,  664 
tonics  in,  665 
use  of  sounds  in,  663 
Incontinence  of  urine  in  pregnancy,  848 
Inebriety,  479 
Infantile  ovaries,  824 
paralysis,  267 

antipyrine  in,  267 

arsenious  acid  in,  268 

chloral  in,  268 

cool  baths  in,  267 

cups  in,  1207 

electricity  in,  269 

ergot  in,  267 

exercise  in,  268 

massage  in,  269 

mercury  inunctions  in,  267 

orthopa?dic  apparatus  in,  270 

phenacetin  in,  267 

potassium  bromide  in,  _<>7 

strychnine  in,  litis 
Inflammation  of  sheath  of  Tenon,  1073 
[ngluvin  in  vomiting  of  pregnancy,  843 
Inherited  keratitis,  977 
Insane,  amusements  for,  1S3^ 
hallucinations  of  hearing  in,  1277 
hospitals  for,  172 

commitment  of  patients  to,  175 

construction  of,  177 

routine  of,  177 
occupation  of,  181 
recreation  fur,  L82 

Insanity,  medical  treatment  of,  193 
arsenic  in,  L93 
baths  in,  IS.",,  216 

cerebral  anaemia  in,  208 
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Insanity,  cerebral  anaemia,  alcohol  in,  309 
amyl  nitrite  in,  -<>s 
nitro-glycerin  in,  208 
opium  in,  209 
cerebral  hypenemia  in,  20(3 
bromides  in,  207 
ergot  in,  207 
ice-cap  in,  207 
mustard  plaster  in,  207 
warm  bath  in,  207 
cinchona  preparations  in,  214 
cyclic,  223 
diet  in,  185,  196^ 
electricity  in,  217 
epileptic,  224 
erythroxylon  coca  in,  215 
excretions,  disorders  of,  in,  199 
food-tonics  in,  215 
forced  feeding  in,  185 
forms  of,  221 
hallucinations  in,  212 
belladonna  in,  212 
kino-therapeusis  in,  213 
stramonium  in,  212 
trephining  in,  213 
hospital  treatment  of,  171 

general  management  and  discipline 

in,  180 
special  features  of,  187 
hypnotism  in,  219 
insomnia  in,  202 
acetanilide  in,  203 
amylene  hydrate  in,  203 
bromides  in,  205 
chloral  in,  202 
chloralamide  in,  203 
hypnol  in,  205 
opium  in,  204 
paraldehyde  in,  203 
sodium  bromide  in,  203 
stimulants  in,  205 
sulphonal  in,  203 
uralium  in,  205 
urethan  in,  205 

valerianate  of  ammonium  in,  205 

warm  bath  in,  202 

wet  pack  in,  204 
massage  in,  183,  208,  217 
mineral  acids  in,  215 
moral  treatment  of,  220 
motor  excitement  in,  210 

bromides  in,  211 

cannabis  indica  in,  211 

chemical  restraint  in,  210 

conium  in,  211 

gelsemium  in,  212 

hyoscine  in,  212 

hyoscyamine  in,  212 

hyoscyamus  in,  211 

seclusion  in,  210 

sedatives  in,  210 

sulphonal in,  212 

tartar  emetic  in,  212 
sexual  disorders  in,  213 
strychnine  in,  214 
tonics  in,  208 


Insanity,  Turkish  bath  in,  208 
Insomnia,  337 
bromides  in,  339 
causes,  anaemia,  344 

cerebro-spinal  meningitis,  342 

febrile  diseases,  343 

general  paresis,  345 

insanity,  202,  345  _ 

intaicranial  syphilis,  345 
tumors,  342 

melancholia,  344 

miscellaneous,  344 

neuralgia,  340 

neurasthenia,  343 

peritonitis,  341 

rheumatism,  341 

typhoid  fever,  344 
chloral  in,  338 
chloralamid  in,  338 
diet  in,  339 
electricity  in,  339 
hypnotism  in,  339 
paraldehyde  in,  338 
sulphonal in,  338 
urethan  in,  338 
Internal  ear,  concussion  of,  1284 

diseases  of,  1276 

syphilitic  diseases  of,  1282 
Interstitial  blepharitis,  1088,  1091 
keratitis,  977 
salpingitis,  819,  821 
Intracranial  tumors,  294 

antifebrin  in,  303 

antipyrine  in,  303 

bromides  in,  303 

cannabis  indica  in,  303 

carcinomatous,  295 

cystic,  297 

diathetic,  294 

iodides  in,  301 

medicinal  treatment  of,  300 

mercury  in,  301 

miscellaneous,  295 

operative  treatment  of,  295 

opium  in,  303 

osteo-fibroid,  295 

sarcomatous,  294 
Iodate  of  glycerin  in  acne  rosacea,  1 1 5 
Iodide  of  arsenic  in  alcoholism  following 
ln  a  iu-injury,  488 
of  iron  in  lead-poisoning,  453 
of  lithium  in  meningitic  headache,  373 
of  potassium  in  epilepsy,  247 

in  neuralgia  of  fifth  nerve,  398 

in  senile  alcoholism,  491 
of  sodium  in  cardio-vascular  vertigo,  444 
of  starch  in  lupus  erythematosus,  43 
Iodides  in  Bell's  palsy,  533 
in  cerebritis,  320 
in  intracranial  tumors,  301 
in  multiple  neuritis,  :!.">  I 
in  onychauxis,  133 
in  rheumatic  neuritis,  326 
in  syphilitic  meningitis,  313 
in  syphilitic  neuritis,  326 
iu  tubercular  meningitis,  311 
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Iodine  in  acute  endometritis,  749 
in  acute  metritis,  758 
in  amenorrhcea,  784 
in  hoi  Is,  64 
in  chilblains,  60 
in  chloasma,  123 

in  chronic  cervical  endometritis,  754 

in  chronic  corporeal  endometritis,  757 

in  chronic  metritis,  760 

in  dysmenorrhea,  794 

in  eye  diseases,  912 

in  gonorrhoeal  rheumatism  599 

in  herpes  of  vulva,  081 

in  hydrocele,  637 

in  leucorrhcea,  728 

in  lupus  exedens,  38 

in  menorrhagia  and  metrorrhagia,  798 

in  prostatitis,  597 

in  pruritus  of  vulva,  690,  691 

in  tinea  circinata,  165 

in  tinea  tonsurans,  164 

in  tinea  versicolor,  166 

in  uterine  fibroids,  780 

in  vomiting  of  pregnancy,  842 
Iodoform  in  carbuncle,  66 

in  catarrhal  vulvitis,  677 

in  chronic  corporeal  endometritis,  757 

in  condyloma  of  vulva,  684 

in  corneal  ulcer,  967,  968 

in  croupous  ophthalmia,  946 

in  diabetes  insipidus,  578 

in  diphtheritic  ophthalmia,  947 

in  ecthyma,  119 

in  epididymitis,  598 

in  eye  diseases,  923 

in  follicular  ophthalmia,  947 

in  frambcesia,  140 

in  herpes  zoster,  68 

in  impetigo,  118 

in  lupus  erythematosus,  43 

in  onychauxis,  133 

in  ophthalmia  neonatorum,  939 

in  pelvic  diseases,  806 

in  pruritus  of  vulva,  691 

in  purulent  otitis  media,  1240 

in  rodent  ulcer,  51 

in  scrofuloderma,  46 

in  simple  vaginitis,  694 

in  tubercular  meningitis,  oil 

tampon  in  uterine  cancer,  783 
Iodol  in  acne  vulgaris,  21 

in  frambcesia,  140 

in  onychauxis,  133 

in  purulent  otitis  media,  1241 

in  syphilitic  warts,  130 
Ipecac  in  vomiting  of  pregnancy,  842 
Iridectomy  in  acute  glaucoma,  1070,  1071 

in  chronic  glaucoma,  1073 

in  chronic  plastic  iritis,  992 
Iris,  injuries  to,  998 

sarcoma  of,  999 

tubercles  of,  999 

tumors  of,  999 
Iritis,  acute  plastic,  985 
alum  in,  988 

antipyrine  in,  991 


Iritis,  acute  plastic,  atropine  in,  985 

belladonna  in,  988 

borax  in,  988 

chloral  in,  991 

cocaine  in,  985 

dat urine  in,  987 

duboisine  in,  987 

homatropine  in,  888 

hyoscyamine  in,  987 

lead  acetate  in,  988 

leeches  in,  989,  991 

mercury  in,  989 

morphine  in,  991 

paracentesis  in,  991 

pilocarpine  in,  991 

potassium  iodide  in,  990 

quinine  in,  991 

silver  nitrate  in,  988 

sodium  salicylate  in,  989,  990 

zinc  sulphate  in,  988 
chronic  plastic,  992 

iridectomy  in,  992 
diabetic,  997 
gonorrhoeal,  997 
permanent  results  of,  997 
purulent,  996 
rheumatic  and  gouty,  997 
serous,  995 

atropine  in,  995 
blistering  in,  996 
eserine  in,  995 
mercury  in,  995 
paracentesis  in,  995 
pilocarpine  in,  995 
potassium  iodide  in,  995 
sodium  salicylate  in,  995 
syphilitic,  996 
Iron  in  acne  frontalis,  26 
in  alopecia,  145 
in  carbuncle,  65 
in  chorea,  232 
in  dermatalgia,  157 
in  diphtheritic  ophthalmia,  947 
in  eczema,  82 
in  epilepsy,  248 
in  erysipelas,  61 
in  headache,  356,  415 
in  headache  of  childhood,  391 
in  leucorrhcea,  727 
in  malarial  headache,  366 
in  migraine,  381 
in  miliaria,  35 

in  neuralgia  of  fifth  nerve,  397 

in  onychauxis,  133 

in  pruritus,  159 

in  scrofuloderma,  46 

in  seborrhea,  28 

in  spermatorrhoea,  672 

in  uterine  fibroids,  780 

in  vesical  atony,  615 

J. 

Jaborandi  in  erysipelas,  <>:! 
Jacob's  ulcer,  51 
Jamaica-ginger  inebriety,  517 
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Jaundice  of  pregnancy,  844 
Jequirity  in  pannus,  958 
Juniper  in  simple  pyelitis,  556 

K. 

Kaolin  in  chloasma,  123 
Kaupferose,  22 

Kava-kava  in  gonorrhoea,  591 
Keloid  of  Addison,  135 
Keratitis  bullosa,  977 
diffuse,  977 
inherited,  977 
interstitial,  977 
marginalis,  980 
neuro-paralytic,  976 
phlyctenular,  963 
aristol  in,  964 
atropine  in,  963 
cautery  in,  965 
general  treatment  in,  964 
levigated  calomel  in,  964 
photophobia  in,  964 
treatment  of  nasal  disorders  in,  964 
yellow  oxide  of  mercury  in,  964 
punctata,  979 
purulent,  965 
pustular,  963 
ribbon-like,  980 
specific,  977 
strumous,  977 
superficialis  punctata,  979 
syphilitic,  977 
vascular,  977 
vesicular,  963 
Keratoma.    See  Callositas. 
Keratosis  pigmentosa,  129 
fatty  ointments  in,  124 
salicylic  acid  in,  124 
salt  water  in,  124 
Turkish  baths  in,  124 
warm  water  in,  124 
pilaris,  123 
senilis,  124 
Kidney  of  pregnancy,  844 
Kino-therapeusis  in  hallucinations  of  in- 
sanity, 213 
Kola-seeds  in  vertigo  of  sea-sickness,  433 
Kraurosis  of  vulva,  154 

L. 

Labor,  858 
delayed,  858 
chloral  in,  ^ 
quinine  in,  858 
vaginal  injections  in,  858 
Labyrinth,  acute  purulent  inflammation  of, 
1282 

changes  in,  following  fevers,  1284 
Lacerations  of  vagina,  700 
Lachrymal  apparatus,  diseases  of,  1081 
gland,  acute  inflammation  of,  1081 
subacute  inflammation  of,  1081 
tumors  of,  losi 
ophthalmia,  959 


Lachrymal  passages,  strictures  of,  1081 

dilatation  of,  1083 

elect  ricity  in,  1083 
Lactic  acid  in  acute  purulent  otitis  media, 
1243 

in  lupus  exedens,  40 
Lamellar  cataract,  1069 
Lanoline  in  ichthyosis,  132 
Laparotomy  in  acute  metritis,  758 

in  puerperal  peritonitis,  860 
Lapis  divinus  in  chronic  ophthalmia,  959 

in  eye  disease,  914 
Lassar's  paste  in  intertrigo,  54 
Laudanum  in  ulcer  of  cornea,  967 
Lavage  in  lithuria,  573 

in  melancholia,  223 
Lead  acetate  in  acute  plastic  iritis,  988 

in  catarrhal  vulvitis.  677 

in  chyluria,  563 

in  eye  diseases,  906,  912 

in  lupus  erythematosus,  43 

in  vaginitis,  601 

neutral  in  acute  granular  ophthalmia, 
948 

lotions  in  bromidrosis,  35 
in  erythema  nodosum,  55 
in  lupus  exedens,  39 

plaster  in  clavus,  1 28 

and  opium  in  herpes  of  vulva,  681 
Lead-poisoning,  449 

arthralgia  in,  454 

atrophy  in,  454 

colic  in,  454 

constipation  in,  454 

electric  baths  in,  453 

hot-water  baths  in,  453 

iodide  of  iron  in.  4-").'! 

muscular  paralysis  in,  454 

optic-nerwe  atrophy  in,  455 

palsy  of  eye-muscles  in,  455 

potassium  iodide  in,  453 

prophylaxis  in,  452 

quinine  in,  453 

saline  aperients  in,  454 

strychnine  in,  453,  454 

sulphur  baths  in,  453 

vomiting  in,  454 
Lead-water  and  laudanum  in  balanitis,  629 
in  balano-posthitis,  595 
in  phimosis,  595 
Leeches  in  acute  plastic  iritis,  939,  991 

in  corneal  nicer,  967 

in  eye  diseases,  924 

in  gonorrhoea,  5811 

in  gonorrhooal  ophthalmia,  942 

in  neuralgia  of  testicle,  653 

in  rheumatic  neuritis,  326 
Lemon-jnice  in  diphtheritic  ophthalmia, 
946 

in  urticaria,  57 
Lens,  diseases  of,  1063 

dislocation  of,  1069 
Lenses,  adaptation  of  eves  to,  1175 

bifocal,  1 171 

mounting,  1 174 

prescribing  of,  1172 
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Lentigines.    See  Lentigo. 
Lentigo,  121 
Leptothri.\,l  52 
Leucasraus,  140 
Leucoderma,  140,  141 
Leucopathia,  140,  14 1 
Leucorrhoea,  cervical,  727 
carbolic  acid  in,  728 
iodine  in,  728 
corporeal,  7-_'s 
tubal,  729 
vaginal,  72S 
alum  in,  727 
aristol  in,  727 
boric  acid  in,  727 
glycerite  of  tannin  in,  727 
pinus  canadensis  in,  7 '27 
potassium  chlorate  in,  727 
silver  nitrate  in,  727 
zinc  oxide  in,  727 
sulphate  in,  727 
Leuksemic  retinitis,  1025 
Lichen  circinatus  serpiginosus,  31 
pilaris.    See  Keratosis  Pilaris. 
planus,  78 

alkaline  batbs  in,  78 
ckrysarobin  in,  79 
corrosive  sublimate  in,  78 
Lassar's  treatment  of,  79 
Piffard's  prescription  for,  79 
tartarized  antimony  in,  78 
Unna's  paste  in,  79 
Vleminckx's  solution  in,  79 
zinc-and-sulphate-of-potassium  lotion 
in,  79 
ruber,  80 

arsenic  in,  80 
tropicus,  35 
urticarius,  56 
Liniments  in  multiple  neuritis,  334 
Linimentum  calcis  in  dermatitis  exfoliativa 

infantum,  78 
Lipoma  of  vagina,  725 

of  vulva,  689 
Liquor  carbonis  detergens  in  miliaria,  36 
in  pruritus,  159 
in  urticaria,  57 
picis  alkalinus  in  pruritus,  159 

in  urticaria,  57 
plumbi  subacetatis  in  acne  rosacea,  114 

in  eye  diseases,  905 
potassii  in  trachoma,  952 
Lithsemic  headache,  358 
Lithiasis  conjunctiva;,  959 
Lithia-water  in  migraine,  383 
Lithium  bromide  in  prostato-cystitis,  596 
Lithuria,  569 

alkaline  mineral  waters  in,  572 
ammonium  chloride  in,  572 
colchicum  in,  573 
euonymin  in,  572 
lavage  in, 573 
nitric  acid  in,  573 
oxygen  in,  574 
podophyllin  in,  ~>72 
rest  in,  574 
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Lithuria,  salines  in,  572 
sodium  phosphate  in,  573 
sulphate  in,  572 
Liver  spots,  122 

Lobelia  in  pruritus  of  vulva,  691 

Local  depletion  in  acute  otitis  media,  1233 

Localized  palsies, 

spasms,  519 
Locomotor  ataxia,  259 

acetanilide  in,  266 

antipyrine  in,  266 

arsenic  in,  265 

baths  in,  261 

belladonna  in,  266 

bromide  of  sodium  in,  267 

climate  in,  259 

codeine  in,  266 

constipation  in,  267 

corrosive  sublimate  in,  265 

counter-irritation  in,  262 

crises  in,  266 

cups  in,  266 

cystitis  in,  267 

diet  in,  260 

electricity  in,  263 

ergot  in,  266 

exercise  in,  260 

faradic  current  in,  266 

Hoffman's  anodyne  in,  267 

massage  in,  260 

medical  treatment  of,  264 

mercurial  inunction  in,  264 

morphine  in,  266 

opium  in,  266 

optic-nerve  atrophy,  267 

pain  in,  266 

phenacetin  in,  266 

potassium  iodide  in,  265 

salicylate  of  sodium  in,  266 

silver  nitrate  in,  266 

strychnine  in,  266 

suspension  in,  263 
Lotio  alba  in  acne,  111 
Lumbar  neuralgia,  410 
Lumbo-abdominal  neuralgia,  410 
Lupulin  in  chordee,  588 
Lupus  erythematosus,  42 

acid  nitrate  of  mercury  in,  45 

antiseptic  soap  in,  44 

arsenic  in,  43,  45 

boric  acid  in,  43 

Brocq's  pomade  in,  44 

calamine  lotion  in,  43 

collodion  in,  44 

Hehra's  soap  in,  44 

Hutchinson's  treatment  of,  44 

Lchthyol  in,  43 

iodide  of  starch  in,  43 

iodoform  in,  43 

lead  acetate  in,  I.'1. 

mercurial  plaster  in,  44 

nitrate-of-mercury  ointment  in,  43 

oil  of  cade  in,  44 

Payne's  treatment  of,  l  "> 

resorcin  in,  45 

scarification  in,  45 
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Lupus  erythematosus,  zinc  oxide  in,  43 
sulphide  in,  44 
exedens,  37 

of  conjunctiva,  962 

of  eyelids,  1098 

of  vulva,  685 
sebaceus,  42 
tuberculeux,  37 
vulgaris,  37 

antiseptic  ointments  in,  39 

calamine  lotion  in,  39 

camphor-naphthol  in,  40 

chloride  of  zinc  in,  39 

cod-liver  oil  in,  38 

Cosme's  arsenical  paste  in,  39 

emplastrum  Vigo  in,  39 

Hebra's  arsenical  paste  in,  39 

hydronaphthol  in,  40 

iodine  in,  38 

lactic  acid  in,  40 

lead  lotions  in,  39 

pyrogallic  acid  in,  40 

salicylic  acid  in,  40 

silver  nitrate  in,  40 

surgical  treatment  of,  40 

tuberculin  in,  38 

Vienna  paste  in,  39 
Luxation  of  testicle,  645 
Lymphadenoma  of  testicle,  656 
Lymphangiectasis  of  conjunctiva,  960 
Lymphangitis,  581,  596 

of  prepuce,  631 
Lymph-scrotum,  137 
Lymph-tumor,  137 

M. 

Malarial  albuminuria,  568 

headache,  365 

multiple  neuritis,  334 
Malignant  disease  of  ovary,  833 

growths  of  penis,  632 

myopia,  1044 

pustule,  66 
excision  of,  66 

potassium  permanganate  in,  66 
Malum  perforans  pedis,  155 
Manganese  binoxide  in  anteflexion  of  ute- 
rus, 772 
Mania,  acute,  222 
Manilla  soap  in  comedones,  52 
Massage  in  amenorrhea,  784 
in  anteflexion  of  uterus,  772 
in  apoplexy,  294 

in  cervico-brachial  neuralgia,  408 
in  chronic  sciatic  neuritis,  530 
in  episcleritis,  982 
in  eye  disease,  926 
in  headache  of  childhood,  389-391 
in  infantile  paralvsis,  269 
in  insanity,  208-217 
in  locomotor  ataxia,  260 
in  multiple  neuritis,  334 
in  myelitis,  273 
in  neurasthenic  headache,  367 
in  ovaritis  and  salpingitis,  813 
Vol.  III. — 83 


Massage  in  pelvic  diseases,  807 
in  retroflexion  of  uterus,  770 
in  retroversion  of  uterus,  760 
in  writer's  cramp,  419 
Masticatory  spasm,  519 

counter-irritation  in,  520 
electricity  in,  520 
poultices  in,  520 
Meibomian  glands,  retention  cysts  of,  1093 
Melancholia,  222 

chloride  of  gold  in,  223 
lavage  in,  223 
opium  in,  222 
rectal  injections  in,  223 
rest-cure  in,  223 
Melanoderma.    See  Chloasma. 
Melanotic  sarcoma  of  scrotum,  635 
Membranous  labyrinth,  acute  inflammation 

of,  1282 
Meniere's  disease,  436 
Meningitis,  305 
aconite  in,  309 
antifebrin  in,  309 
antipyrine  in,  309 
cold  applications  in,  310 
due  to  cerebral  strain,  314 

other  diseases,  315 
gaultheria  in,  308 
heat-stroke,  313 
ammonia  in,  313 
bromides  in,  313 
caffeine  in,  313 
digitalis  in,  313 
idiopathic,  315 
morphine  in,  309 
opium  in,  309 
phenacetin  in,  309 
potassium  bicarbonate  in,  308 
quinine  in,  309 
sodium  salicylate  in,  308 
subdivisions  "of,  305 
syphilitic,  312 
calomel  in,  313 
iodides  in,  313 
mercury  in,  313 
traumatic,  313 
irritative  ointments  in,  313 
localized  bloodletting  in,  313 
mercury  in,  313 
operative  treatment  of,  313 
paraldehyde  in,  314 
rest  in,  314 
sodium  iodide  in,  313 
tubercular,  310 
antipyrine  in,  312 
cannabis  Lndica  in,  311 
hydriodic  acid  in,  311 
hyoscyamus  in,  311 

iodides  in,  311 
iodoform  in,  311 
mercury  in,  311 
ointments  in,  312 
phenacetin  in,  312 
Burgical  treatment  of,  312 
Menorrhagia  and  metrorrhagia,  795 
causes  of,  795 
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Menorrhagia  and   metrorrhagia,  causes, 
abortion,  799 
anaemia,  796 
arsenic  in,  896 
Bland's  pills  in,  796 
electricity  in,  796 
quinine  in,  796 
cancer  of  uterus  and  cervix,  798 
alum  in,  798 
boric  acid  in,  798 
cautery  in,  798 
curette  in,  798 
gallic  acid  in,  798 
Monsel's  solution  in,  799 
tannic  acid  in,  798 
heart  disease,  797 
myomatous  tumors,  798 
carbolic  acid  in,  798 
ergot  in,  798 
hydrastis  in,  798 
iodine  in,  798 
oil  of  erigeron  in,  798 
plethora,  796 

bloodletting  from  cervix  in,  796 
salines  in,  796 
tampons  in,  697 
polypi,  798 

recent  lacerations  of  cervix,  797 
alum  in,  797 
boric  acid  in,  797 
operation  in,  797 
tannic  acid  in,  797 
retroflexed  subinvoluted  uterus,  799 
tubal  and  ovarian  inflammatory  dis- 
eases, 797 
Mentagra.    See  Sycosis. 
Menthol  in  dermatalgia,  157 
in  eye  diseases,  920 
in  headache  of  childhood,  389 
in  neuralgia  of  fifth  nerve,  398 
in  pruritus,  159,  160 
in  pruritus  of  vulva,  691 
in  sciatic  neuralgia,  404,  407 
in  urticaria,  57 

in  vomiting  of  pregnancy,  843 
Mercurial  lotions  in  acne,  111,  114 
ointments  in  acne  frontalis,  26 

in  alopecia,  148 

in  condyloma  of  vulva,  684 

in  multiple  neuritis,  334 

in  pediculosis  pubis,  170 

in  psoriasis,  75 

in  syphilitic  warts,  130 
plaster  in  lupus  erythematosus,  44 
Mercury  in  acute  otitis  media,  1234,  1237 
in  acute  plastic  iritis,  989 
in  Bell's  palsy,  533 
in  cerebritis,  320 
in  choroiditis,  1042 
in  chronic  interstitial  nephritis,  554 
in  dermatalgia,  151 
in  diphtheritic  ophthalmia,  947 
in  frambcesia,  140 
in  infantile  paralysis,  267 
in  intracranial  tumors,  301 
in  locomotor  ataxia,  264 


Mercury  in  multiple  neuritis,  334 
in  onychauxis,  133 
in  pedioulus  pubis  of  vulva,  682 
in  rheumatic  neuritis,  326 
in  senile  alcoholism,  491 
in  serous  iritis,  995 
in  spinal  tumors,  303 
in  sycosis,  116 

in  syphilitic  meningitis,  313 
in  syphilitic  neuritis,  326 
in  traumatic  meningitis,  313 
in  tubercular  meningitis,  311 
in  uric-acid  headache,  364 
Metastatic  choroiditis,  1050 
Methyl  chloride  in  neuralgia  of  fifth 
nerve,  401 
in  sciatic  neuritis,  330 
Methylaniline  in  purulent  otitis  media, 
1241 

Metritis,  acute,  758 
belladonna  in,  758 
enemas  in,  758 
glycerin  tampon  in,  858 
hot  applications  to  abdomen  in,  758 

douches  in,  758 
iced  applications  in,  758 
iodine  in,  758 
laparotomy  in,  758 
morphine  in,  758 
salines  in,  758 
warm  baths  in,  758 
chronic,  758 

galvanism  in,  760 
general  treatment  of,  759 
glycerin  tampons  in,  760 
iodine  in,  760 
prevention  of,  759 
removal  of  cause  of,  760 
vaginal  douches  in,  760 
of  pregnancy,  838 
Middle  ear,  acute  disease  of,  1223 
chronic  catarrh  of,  1258 

air-vapor  hand-balloon  in,  1163 
auscultation  tube  in,  1262 
catheterization  of  Eustachian  tube 
in,  1163 

constitutional  remedies  in,  1269 
effects  of  inflation  in,  1265 
electric  cautery  in,  1268 
excision   of  drum-membrane  and 

ossicles  in,  1270 
gargles  for  naso-pharynx  in,  1260 
inflation  of  tympanum  in,  1261 
reaccumulation  of  sero-nmcus  in, 

1266 

sprays  for  naso-pharynx  in,  1160 
purulent  disease  of,  1251 

alcohol  in,  1263 
boracic  acid  in.  1 263 
hemorrhage  in,  1253 
hydrogen  peroxide  in,  1253 
polypi  in,  1252 
salicylic  acid  in.  1  25.", 
Surgical  treatment  of,  1254 
Migraine,  ">75 
acetanilide  in.  88  I 


INDEX  TO  VOLUME  III. 


1315 


Migraine,  aconitine  in,  385 

antipyrine  in,  384 

arsenic  in,  381 

bisulphide  of  carbon  in,  386 

bromides  in,  380,  385 

caffeine  in,  384 

cannabis  indica  in,  381 

cold  applications  in,  386 

correction  of  ocular  defects  in,  383 

diet  in,  380 

eucalyptus  in,  385 

galvanism  in,  386 

guarana  in,  385 

hyoscyamine  in,  385 

hypophosphites  in,  381 

iron  in,  381 

lithia-water  in,  383 

menthol  in,  386 

morphine  in,  386 

nitro-muriatic  acid  in,  383 

phenacetin  in,  384 

salicylates  in,  386 

sodium  phosphate  in,  384 
salicylate  in,  384 
Miliaria,  35 

alkaline  baths  in,  36 

boric  acid  in,  36 

calamine  lotion  in,  36 

cod-liver  oil  in,  35 

crystallina,  35 

diet  in,  35 

iron  in,  35 

lead  acetate  in,  36 

liquor  carbonis  detergens  in,  36 

papulosa,  35 

rubra,  35 

salines  in,  35 

vasculosa,  35 

zinc  oxide  in,  36 
Milium,  27 

Milk  of  Alveloz  in  cancer  of  uterus,  782 
Milk-punch  in  diphtheritic  ophthalmia, 
947 

Milk-sugar  in  acute  nephritis,  544 
Mineral  waters  in  acute  nephritis,  539 

in  constipation  of  pelvic  diseases,  807 
Miner's  nystagmus,  421 
Mis-emission,  668 
Mistura  ferri  acida  in  eczema,  82 

in  erythema  nodosum,  55 
Moist  wart,  129 
Moleskin  in  clavus,  128 
Molluscous  bodies,  32 
Molluscum  contagiosum,  31 
epitheliale,  125 
caustics  in,  126 
electrolysis  in,  126 
raclage  in,  126 
sulphur  salve  in,  126 
white-precipitate  salve  in,  126 
fibrosum,  47 
pendulum,  47 

sebaceum,  31.    See  also  MoUuseum  Epi- 
theliale. 
verrucosum,  31 
Monilethrix.  152 


Monobromated  camphor  in  dipsomania, 
489 

Monsel's  solution  in   menorrhagia  and 

met  rorrhagia,  1 99 
Moral  treatment  in  insanity,  220 
Morphine  in  acute  metritis,  758 

in  acute  plastic  iritis,  99] 

in  aural  vertigo,  437 

in  calculous  pyelitis,  557 

in  cancer  of  uterus,  783 

in  clonic  facial  spasm,  523 

in  dermatalgia,  157 

in  dysmenorrhcea,  794 

in  eclampsia,  870,  872 

in  gonorrhoea,  592 

in  gonorrhoea]  rheumatism,  599 

in  headache,  358 

in  herpes  zoster,  68 

in  intercostal  neuralgia,  408 

in  locomotor  ataxia,  266 

in  meningitis,  309 

in  migraine,  386 

in  multiple  neuritis,  333 

in  pelvic  disease,  805 

in  sciatic  neuralgia,  403 

in  shock,  476 

in  spasmodic  torticollis,  526 
in  tetanus,  256 

in  vomiting  of  pregnancy,  843 
in  writer's  cramp,  425 
Morphcea,  135 

Muco-purulent  ophthalmia,  930 
Multiple  neuritis.    See  Neuritis. 
Muscse  volitantes,  1055 
Muscarine  in  eye  diseases,  905 

in  glaucoma,  1072 
Musk  in  apoplexy,  289 
Mustard  plaster  in  cerebral  hypersemia  of 
insanity,  207 
in  uric-acid  headache,  364 
Mydriasis,  paralytic,  without  paralysis  of 
accommodation,  999 

spastic,  999 
Myelitis,  271 

bed-sores  in,  272 

blisters  in,  271 

counter-irritation  in,  273 

cupping  in,  27  1 

diet  in,  271 

electricity  in,  273 

ergot  in,  272 

hygiene  in,  272 

massage  in,  273 

Strychnine  in,  273 

tonics  in,  273 

warm  hat  lis  in,  273 
Myopia,  1 L56 

complicated  by  diminished  acuteness  of 
vision,  I  L63 
by  divergent  squint,  1 1  <W 

concave  lenses  in,  1156 

impairment  of  vision  in,  1158 

increase  of,  1158 

malignant,  1044 
lenses  in,  1048 
prophylaxis  in,  1047 
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Myopia,  removal  of  crystalline  lens  in,  1 
strain  of  convergence  in,  1 L58 
uncomplicated,  1 159 
with  presbyopia,  1  1 6 1 

Myopic  choroiditis,  iol  I 

Myosis,  1000 

N. 

Nffivus  araneus,  137 
lipomatodes,  131 

of  eyelids,  1098 
pigmentosus,  130 
pilosus,  130 
vascularis,  47 
caustics  in,  48 
cautery  in,  48 
electrolysis  in,  47 
excision  in,  48 
injections  in,  48 
ligature  in,  48 
Naphthol  in  acne,  113 
in  alopecia  areata,  150 
in  ichthyosis,  132 
in  onychauxis,  133 
in  pedicidosis  corporis,  170 
in  psoriasis,  75 
in  tinea  tonsurans,  163 
Near  sight,  1156 
Neat's-foot  oil  in  ichthyosis,  132 
Nephritis,  acute,  537 
caffeine  in,  540 
calomel  in  543 

compound  jalap  powder  in,  544 

croton  oil  in,  545 

cupping  in,  538 

diet  in,  544,  546 

digitalis  in,  538-540 

diluents  in,  538 

diuretin  in,  541 

Dover's  powder  in,  538 

fuchsin  in,  543 

hot  drinks  in,  538 

pack  and  bath  in,  538 

poultice  in,  538 
hot-air  baths  in,  545 
milk-sugar  in,  544 
mineral  waters  in,  539 
nitrites  in,  539 

cedema  of  lungs  as  a  complication 
347 

pilocarpine  in,  538,  545 
potassium  iodide  in,  543 

salts  in,  542 
saline  purge  in,  538,  544 
spirit  of  nitrous  ether  in,  542 

of  Mindererus  in,  538 
squills  in,  542 
Btrophanth.ua  in,  54 1 
tincture  of  chloride  of  iron  in,  542 
chronic  interstitial,  552 

diet  in,  553 

internal  lavage  in,  554 
mercury  in,  554 
nitroglycerin  in,  554 
potassium  iodide  in,  554 


162  Nephritis,  chronic  parenchymatous,  547 
alcoholic  stimulants  in,  552 
arsenic  and  iron  in,  550 
blisters  in,  552 
bromides  in,  551 
camphor  in,  552 
chloral  in,  .",.",1 
climate  in,  550 
diet  in,  548 

hydrochloride  of  rosaniline  in,  550 
morphine  in,  551 
nitro-glycerin  in,  552 
oxygen  in,  551 

removal  of  dropsical  effusion  in, 
552 

tincture  of  chloride  of  iron  in,  550 
venesection  in,  551 
Nephro-lithotomy  in  pyelitis,  559 
Nerve-stretching  in  chronic  sciatic  neuritis, 
330 

in  tetanus,  257 
Nervous  apoplexy,  276 
Nettle-rash,  55 
Neuralgia,  394 
acetanilide  in,  411 
aconite  in,  399,  411 
acupuncture  in,  406,  411 
alum  in,  411 

ammonio-sulphate  of  copper  in,  413 
ammonium  chloride  in,  411 
aniline  in,  411 

antipyrine  in,  400,  403,  406,  412 
apiol  in,  412 
aromatics  in,  412 
arsenic  in,  397,  412 
atropine  in,  412 
bebeeru-bark  in,  412 
belladonna  in,  412 
blisters  in,  412 
butyl-chloral  hydrate  in,  412 
caffeine  in,  412 
cajeput  in,  412 
camphor  in,  399,413 
camphor-chloral  in,  399 
cannabis  indica  in,  398 
capsicum  plaster  in,  413 
carbon  disulphide  in,  413 
carbonic  acid  in,  413 
cautery  in,  405,  4 1 3 
of,      cervico-brachial,  407 
massage  in,  408 
salicylates  in,  40S 
cervico-occipital,  407 

dry  heat  in,  KIT 
chlorate  of  potassium  in,  413 
chloroform  in,  413 
cimicifuija  in,  398,  11". 
cinchonidine  sulphate  in.  1 1 .'! 
cocaine  in,  399,  400,  403,  413 
codeine  in,  1 1  ."> 
cod-liver  oil  in,  398,  413 

colchicum  in,  406,  1 1  ■"> 
counter-irritation  in,  398,  403,  413 
creasote  in,  1 1  "> 
croton-chloral  in,  398 

crural,  110 
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Neuralgia,  diuretics  in,  114  _ 
effervescing  preparations  in,  413 
electricity  in,  404,  -II  I 
ergot  in,  414 
ether  in,  414 
ethyl  chloride  in,  414 
eucalyptus  in,  414 
exalgin  in,  414 
excision  of  nerve  in,  400 
exercise  in,  414 
of  fifth  nerve,  394 
flying  blister  in,  399 
freezing  in,  414 
galvanic  electricity  in,  399 
gelsemium  in,  397,  414 
gold  chloride  in,  414 
hydrocyanic  acid  in,  414 
hypnotism  in,  415 
ice-bag  in,  415 
idiopathic,  394 
intercostal,  408 
ignatia  in,  415 
iodides  in,  398,  415 
iodoform  in,  415 
iron  in,  397,  415 
kataphoresis  in,  415 
lumbar,  410 
lumbo-abdominal,  410 
massage  in,  415 
menthol  in,  398,  401,  407,  415 
methyl  chloride  in,  401 
of  middle  ear,  1249 
morphine  in,  403,  416 
mustard  in,  416 
nerve-stretching  in,  400 
nitro-glycerin  in,  416 
nitro-hydrochloric  acid  in,  416 
mix  vomica  in,  416 
oil  of  cloves  in,  416 

of  peppermint  in,  398 
plantar,  409 

phosphide  of  zinc  in,  398 
phosphorus  in,  398 
sciatic,  402 

sodium  bicarbonate  in,  403 

sulphur  in,  406 

sympathetic,  394 

of  testicle,  653 

veratrine  ointment  in,  399 
Neurasthenic  headache,  367 
Neurectomy  in  tetanus,  257 
Neuritis,  '-'>'1'1 

aconite  ointment  in,  334 

acute,  322 

ascending,  322 

auditory,  326 

baths  in,  334 

brachial,  328 

chronic,  322 

diffusing,  322 

electricity  in,  326,  335 

facial,  326 

of  fifth  nerve,  326 

hypoglossal,  327 

liniments  in,  334 

local,  322 


Neuritis,  malarial,  I 
massage  in,  334 
mercurial  ointment  in,  334 
migrans,  322 
multiple,  322,  331 

antifebrin  in,  334 

antipyrine  in,  334 

bromides  in,  334 

erythroxylon  in,  333 

gaultheria  in,  333 

hot  fomentations  in,  333 
poultices  in,  333 

iodides  in,  334 

mercury  in,  334 

morphine  in,  333 

rest  in,  332 

salicin  in,  333 

salicylates  in,  333 

salol*in,  333 

strychnine  in,  333 

venesection  in,  332 
oculo-motor,  326 
optic,  1009 

pathological  classification  of,  322 
phrenic,  327 
pneumogastric,  328 
radial,  328 
rheumatic,  326 

iodides  in,  326 

leeches  in,  326 

mercury  in,  326 

oil  of  gaultheria  in,  326 

potassium  citrate  and  bicarbonate  in, 
326 

rest  in,  326 

salicin  in,  326 

salol  in,  326 

sodium  salicylate  in,  326 
tonics  in,  326 
sacral  plexus,  329 
sciatic,  acute,  330 

chioride-of-methyl  spray  in,  330 

cinchonidine  in,  330 

cold  applications  in,  330 

gaultheria  in,  330 

phenacetin  in,  330 

rest  in,  330 

salol  in,  330 

sodium  salicylate  in,  330 
chronic,  330 

Donovan's  solution  in,  330 
galvanic  current  in,  330 
massage  in,  330 
nerve-stretching  in,  330 
potassium  iodide  in,  330 
sodium  iodide  in.  330 

turpentine  in,  330 
spiral  accessory,  329 
subacute,  322 

Swedish  movement  in,  33  I 

syphilitic,  326 
iodides  in,  326 
mercury  in,  326 
toxic,  334 
Neuroma  of  vulva,  689 
Neuroparalytic  keratitis,  976 
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Neuroses  of  pregnancy,  849 

of  skin,  156 
Neurotomy  in  tetanus,  257 
New  growths  of  skin,  36 
Night-blindness,  106] 
Night-terrors,  347 
belladonna  in,  348 
bromides  in,  348 
circumcision  in,  348 
electricity  in,  348 
warm  baths  in,  348 
Nipple,  Paget's  disease  of,  585 
Nitrate  of  mercury  in  chloasma,  123 
in  lupus  erythematosus,  43 
in  tinea  tonsurans,  163 
Nitric  acid  in  cancer  of  uterus,  782 
in  diabetes  insipidus,  578 
in  lithuria,  573 

in  vegetation  of  glans  penis,  600 
in  verruca  necrogenica,  130 

Nitrite  of  amyl  in  tetanus,  254 

Nitro-glycerin  in  cardio-vascular  vertigo, 
444 

in  cerebral  anaemia  of  insanity,  208 
in  chronic  interstitial  nephritis,  552 
in  chronic  parenchymatous  nephritis, 
552 

in  epilepsy,  239,  245 
in  epileptic  vertigo,  434 
in  headache,  357 
in  shock,  476 
in  status  epilepticus,  250 
in  tetanus,  255 
Nitro-muriatic  acid  in  litha?niic  headache, 
358  _ 
in  migraine,  383 
in  oxaluria,  576 
Nitrous  oxide  as  an  ansesthetic  in  eye  dis- 
eases, 895 
inhalations  in  headache,  357 
Nocturnal  vertigo,  432 
Nux  vomica  in  alcoholism,  487 
in  hypersemic  headache,  362 
in  uric-acid  headache,  364 
in  vomiting  of  pregnancy,  842 
Nymphomania,  672 
clitoridectomy  in,  673 
hydrotherapy  in,  673 
hyoscine  in,  673 
potassium  bromide  in,  673 
Nystagmus,  1137 

o. 

Occupational  neuroses,  419 
Ocular  headache,  369 

muscles,  paralysis  of,  1135 
vertigo,  435 
GEdema  neonatorum,  135 

of  retina,  1024 
Oil  of  anise  in  eye  diseases,  893 
of  cade  in  diphtheritic  ophthalmia,  947 
in  lupus  erythematosus,  M 
in  tinea  favosa,  162 
in  tinea  tonsurans,  1 63 
of  erigeron  in  simple  pyelitis,  556 


( HI  of  fennel  in  eye  diseases,  893 
of  peppermint  in  herpes  zoster,  68 
of  rose  in  eye  diseases,  893 
of  savine  in  alopecia  furfuracea,  149 

<  »ld  sight,  1147 

Oleate  of  copper  in  tinea  circinata,  165 

of  mercury  in  tinea  favosa,  162 

of  mercury  in  tinea  tonsurans,  164 
( mychauxis,  132 

ammonio-chloride  of  mercury  in,  133 

aristol  in,  133 

arsenic  in,  133 

boric  acid  in,  133 

calomel  in,  133 

chrysarobin  in,  133 

hydronaphthol  in,  133 

iodides  in,  133 

iodoform  in,  133 

iodol  in,  133 

iron  in,  133 

mercury  in,  133 

naphthol in,  133 

red  sulphuret  of  mercury  in,  133 
salicylic  acid  in,  133 
sulphur  in,  133 
Oophoritis,  829 
Ophthalmia,  atropine,  959 
alum  in,  960 
creolin  in,  960 
tannin  in,  960 
acute  granular,  948 

neutral  lead  acetate  in,  948 
silver  nitrate  in,  948 
chronic,  959 

alum  crystals  in,  959 
glycerite  of  tannin  in,  959 
lapis  divinus  in,  959 
silver  nitrate  in,  959 
chronic  granular,  948 
diffuse,  950 
aristol  in,  952 
berberine  in,  954 
beta-naphthol  in,  953 
bichloride  of  mercury  in,  951,  957 
boric  acid  in,  953 
boro-glyceride  in,  951 ,  957 
calomel  in,  953 
carbolic  acid  in,  952 
chromic  acid  in,  953 
copper  sulphate  in,  950,  957 
general  treatment  in,  956 
hydrastin  in,  954 
iodoform  in,  952 
liquor  potassii  in,  952 
operative  treatment  of,  954 
potassium  iodide  in,  953 
quinine  in,  953 
resorcin  in,  953 
silver  iodide  in,  953 
nitrate  in,  951,  957 

yellow  oxide  of  mercury  in,  953 
follicular,  949,  950 
papillary,  949,  950 

alum  in,  950 

bichloride  of  mercury  in,  950 
boric  acid  in,  950 
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Ophthalmia,  chronic  granular,  papillary, 
copper  sulphate  in,  950 
silver  nitrate  in,  950 
tannin  in,  950 
croupous,  945 

bismuth  subnitrate  in,  946 

chalk  in,  946 

ice  compresses  in,  945 

iodoform  in,  !*  16 

occlusive  bandage  in,  946 

potassium  chlorate  in,  945 

quinine  in,  946 

silver  nitrate  in,  945 

sodium  chloride  in,  945 
diphtheritic,  946 

bichloride  of  mercury  in,  947 

boric  acid  in,  947 

carbolic  acid  in,  946 

citric-acid  ointment  in,  947 

cold  compresses  in,  946 

hot  compresses  in,  946 

iodoform  in,  947 

iron  in,  947 

lemon-juice  in,  946 

mercury  in,  947 

milk-punch  in,  947 

oil  of  cade  in,  947 

pilocarpine  in,  947 

quinine  in,  947 

salicylic  acid  in,  946 

sulphur  in,  947 

tannin  in,  947 
follicular,  947 

aristol  in,  948 

bichloride  of  mercury  in,  948 
bismuth  in,  948 
boric  acid  in,  948 
calomel  in,  948 
copper  sulphate  in,  948 
iodoform  in,  948 
gonorrhoeal,  599,  942 
atropine  in,  945 
Buller's  pad  in,  945 
canthotomy  in,  943 
carbolic  acid  in,  'J44 
caustics  in,  943 
cautery  in,  944 
cold  in,  943,  945 
eserine  in,  943,  945 
hot  applications  in,  943 
leeches  in,  942 
paracentesis  cornea*  in,  943 
phenol  in,  94  I 

potassium  permanganate  in,  943 

red  precipitate  and  atropine  in,  944 

resorcin  in,  944 

silver  iodide  in,  944 
nitrate  in,  943,  945 

trichlor-phenol  in,  944 

vaseline  in,  944 
lachrymal,  959 
muco-purulent,  930 

alum  in,  931 

bichloride  of  mercury  in,  931 
boric  acid  in,  931 
silver  nitrate  in,  931 


Ophthalmia,  muco-purulent,  zinc  salts  in, 
931 

neonatorum,  932 
actual  cautery  in,  941 
alum  in,  938 
atropine  in,  941 
boric  acid  in,  937,  938 
carbolic  acid  in,  939 
cocaine  in,  938 
cold  in,  937 

corrosive  sublimate  in,  935,  938 

creolin  in,  938 

eserine  in,  941 

hot  applications  in,  398,  941 

hydrogen  peroxide  in,  939 

iodoform  in,  938,  939 

occlusive  bandage  in,  942 

prophylaxis  in,  932 
Crede's  method  of,  932 
Peuche's  method  of,  935 

pyoktanin  in,  939 

salicylic  acid  in,  939 

silver  nitrate  in,  938,  940,  942 

sodium  benzoate  in,  939 

zinc  chloride  in,  939 
sulphate  in,  938 
phlyctenular,  947 
pseudo-membranous,  945 
purulent,  931 
sympathetic,  1002 

enucleation  in,  1002, 1005 

evisceration  of  globe  in,  1007 

neurectomy  of  optic  nerve  in,  1 006 

treatment  of,  1004 
Opiates  in  apoplexy,  292 
Opium  in  acute  cystitis,  612 
in  acute  endometritis,  749 
in  acute  otitis  media,  1 235,  1236 
in  balanitis,  594 
in  cancer  of  uterus,  7S3 
in  catarrhal  vulvitis,  677 
in  cerebral  anaemia  of  insanity,  209 
in  chordee,  588 
in  chronic  pemphigus,  120 
in  diabetes  insipidus,  578 
in  eye  diseases,  894-913 
in  headache,  357 
in  insomnia  of  insanity,  204 
in  intracranial  tumors,  303 
in  locomotor  ataxia,  266 
in  melancholia,  222 
in  meningitis,  309 
in  pelvic  diseases,  805 
in  prostato-cystitis,  596 
in  tetanus,  256 
in  threatened  abortion,  852 
in  uric-acid  headache,  365 

(  >pium  inebriety,  493 

diet  and  hygiene  in,  500 
galvanism  in,  500 

gradual  method  of  treatment  in,  498 
immediate  withdrawal  of  opium  in,  498 
Mattison's  treatment  of,  499 
mental  treatment  in,  501 
treatment   following  withdrawal  of 
opium  in,  501 
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Optic  nerve,  atrophy  of,  1022 
cerebral,  1023 

congenita]  and  hereditary,  1022 

general,  1023 

orbital,  102:; 

spinal,  1023 

toxic,  1023 

traumatic,  1023 
gunshot  wounds  of,  1202 
injuries  of,  1202 
wounds  of,  1202 
neuritis,  1009 

albuminuric,  1020 
alcoholic,  1016 
atropine  in,  1010 
bleeding  in,  1010 
cerebral,  1011 
clinical  groups  of,  1011 
febrile,  1013 

general  treatment  of,  1009 

idiopathic,  1020 

malarial,  1014 

orbital,  1021 

refractive,  1021 

rheumatic,  1014 

spinal,  1013 

sympathetic,  1020 

syphilitic,  1014 

tobacco,  1016 

toxic,  1016 

from  ansemia,  1019 

from  aural  disease,  1021 

from  lead-poisoning,  1018 

from  menstrual  disorders,  1020 

from  nitro-benzol,  1019 

from  quinine,  1018 
Orbit,  bony  tumors  of,  1079 
carcinoma  of,  1079 
contusions  of  soft  parts  around,  1198 
cysts  of,  1079 
diseases  of,  1 075 
emphysema  of,  1078 
foreign  bodies  in,  1203 
fracture  of  margins  of,  1198 
haemorrhage  into,  1078 
sarcoma  of,  1079 
tumors  of,  1078 
vascular  tumors  of,  1079 
Orbital  cellulitis,  1077 
Orchitis,  from  strain,  644 

syphilitic,  650 
Orthophoria,  1114 

Osmic  acid  in  condyloma  of  vulva,  684 
in  epilepsy,  244 

( )s8ification  of  choroid,,  1054 

Osteomata  of  scrotum,  635 

( Ititis  media,  acute  catarrhal,  1229 
aconite  in,  1 236 
ammonium  chloride  in,  1235 
atropine  in,  1235,  1236 
belladonna  in,  1235 
calx  sulphurata  in,  1235 
chamomile  infusions  in,  L236 
counter-irritation  in,  1232 
fever  in,  control  of,  1 236 
hot  applications  in,  1237 
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Otitis  media,  acute  catarrhal,  local  deple- 
tion in,  1233 
mercury  in,  1234,  1237 
opium  in,  1235,  1236 
Pulsatilla  in,  L236 
pyrophosphate  of  sodium  in,  1235 
quinine  in,  1235 
tonics  in,  1235 
venous  congestion  in,  1231 
reduction  of,  1231 
purulent,  1238 
aristol  in,  1241 
Blake's  disk  in,  1243 
.boric  acid  in,  1239 
carbolic  acid  in,  1240 
carbolized  boro-glyceride  in,  1240 
chromic  acid  in,  1243 
corrosive  sublimate  in  1240 
creolin  in,  1240 
ether  in,  1243 
methylaniline  in,  1241 
pancreatin  in,  1242 
pepsin  in,  1242 

potassium  permanganate  in,  1241 

pyoktanin  in,  1241 

resorcin  in,  1241 

salicylic  acid  in,  1241,  1243 

silver  nitrate  in,  1241,  1243 
croupous  and  diphtheritic,  1244 

aconite  in,  1246 

hydrogen  peroxide  in,  1246 

lactic  acid  in,  1246 

lime-water  in,  1246 

mercury  in,  1246 

operative  treatment  of,  1246 

pancreatin  in,  1246 

pepsin  in,  1246 

trypsin  in,  1246 
gangrenous,  1246 
hemorrhagic,  1247 

internal  remedies  for  bleeding  in, 

1248 

local  styptics  in,  1248 
labyrinthica,  1282 
serous,  1247 
syphilitic,  1248 
mercury  in,  1248 
potassium  iodide  in,  1249 
Ovarian  disease,  Sii,'! 
cystoma,  831 
headache,  371 
Ovaries,  abscess  of,  829 
cirrhotic,  826 

cysts  of  corpus  luteum  of,  827 
diseases  of,  823 
dislocated,  825 
displacement  of,  825,  826 
enlarged  Graafian  cysts  of,  827 
hsematoma  of,  828 
hernia  of,  S25 
infantile,  824 

malignant  diseases  of,  883 
multiple  small  cysts  of,  827 
( >varitis  and  salpingitis,  813 

asafOBt  ida  in.  *  I  '■'< 
camphor  in,  813 
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Ovaritis  and  salpingitis,  pannabis  indica 
in,  813 

electricity  in,  H13 

gentian  in,  813 

henbane  in, 813 

massage  in,  813 

operation  in,  814 

sodium  bromide  in,  813 
(  h  er  sight,  1151 
<.  (xaluria,  51  4 
buchu  in,  575 
Carlsbad  salts  in,  51  <> 
cold  bathing  in,  576 
cold-water  packs  to  abdomen,  576 
copaiba,  575 
diet  in,  575,  576 
nitro-muriatic  acid  in,  576 
salol  in,  576 
turpentine  in,  575 
uva  ursi  in,  575 
Oxygen  in  apoplexy,  293 

in  chronic  parenchymatous  nephritis,  551 
in  eclampsia,  873 
in  headache,  357 
in  lithtemia,  574 

P. 

Pachydermia,  136 
Pachymeningitis,  305 

external,  306 

internal,  307 

hsemorrhagic,  308 
Paget's  disease  of  nipple,  51 
Pannus,  958 

cautery  in,  958 

eserine  in,  958 

jeqnirity  in,  958 

peritomy  in,  958 
Papilloma,  125 

bichloride  of  mercury  in,  125 

of  vagina,  724 
Paracentesis  in  acute  plastic  iritis,  991 

in  corneal  ulcer,  969 

in  serous  iritis,  995 
Paraldehyde  inebriety,  517 

in  insomnia,  338 

in  insomnia  of  insanity,  203 

in  status  epilepticus,  260 

in  traumatic  meningitis,  314 
Paralysis,  general,  225 

of  levator  palpebrae  muscles,  1095 

of  ocular  muscles,  1136 

of  orbicularis  muscle,  1094 
Paralyzing  vertigo,  438 
Parangi,  139 
Paranoia,  223 
Paraphimosis,  580,  595 
Parasitic  diseases  of  the  skin,  161 
Pareira  brava  in  simple  pyelitis,  556 
Parenchymatous  keratitis,  977 
Paretic  dementia,  225 
Parovarian  cyst,  833 
Parturition,  836 

chloroform  in,  836 

ergot  in,  837 


Parturition,  ether  in,  836 
Pediculosis  capitis,  169 

ammoniated  mercury  in,  170 
beta-naphthol  in,  17(1 
carbolic  acid  in,  169 
cocculus  indieus  in,  169 
corrosive  sublimate  in,  169 
petroleum  in,  169 
salicylic  acid  in,  169 
staphisagria  in,  170 
sulphur  in,  170 
corporis,  170 

carbolic  acid  in,  170 
naphthol in,  170 
staphisagria  in,  170 
thymol  in,  170 
pubis,  170 

cocculus  indieus  in,  170 
mercurial  ointment  in,  170 
Pelvic  diseases,  803 

constipation  in,  806 
diet  in,  807 
enemas  in,  807 
mineral  waters  in,  807 
salines  in,  807 
drugs  in,  803 
massage  in,  807 
pain  in,  804 

belladonna  suppositories  in,  805 
bromides  in,  805 
cannabis  indica  in,  806 
chloral  in,  805 
douches  in,  804 
fomentations  in,  806 
iodoform  suppositories  in,  806 
morphine  in,  805 
opium  in,  805 
Pemphigus,  119 
acute,  120 
chronic,  120 
arsenic  in,  120 
bath  of  Hebra  in,  120 
(  arron  oil  in,  120 
lycopodium  in,  120 
opium  in,  120 
zinc  powder  in,  120 
of  conjunctiva,  962 
Peppermint  oil  in  neuralgia  of  fifth  nerve, 
398 

Pepsin  in  hypenemic  vertigo,  438 
Perchloride  of  iron  in  verruca,  130 
Perichondritis,  1206 
Perineal  shield,  676 

Perioophoritis  and  perisalpingitis,  810,  811 
bloodletting  from  cervix  ill,  810 

boro-glyceride  in,  810,  811 
breaking  up  adhesions  in,  si  i 
camphor  in.  si  1 
cannabis  indica,  si  1 
douches  in,  810,  811 
I  lover's  powder  ill,  s  1  1 
fly-blister  in,.  810,  811 
hyoscyamus  in,  8 1 1 
operation  in,  810 
potassium  bromide  in,  811 
salines  in,  811 
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Periostitis  of  orbit,  1076 
Peritomy  of  conjunctiva  in  pannus,  958 
Peri-urethral  abscess,  581-59(5 
Permanganate  of  iron  in  dipsomania,  489 

of  potassium  in  uterine  cancer,  783 
Pessary  in  posterior  metritis,  170 

in  prolapse  of  uterus,  773 

in  retroflexion  of  uterus,  770 

in  retroversion  of  uterus.  Till' 
Petroleum  in  alopecia  areata,  150 

in  pediculosis  capitis,  169 
Phenacetin  in  anteflexion  of  uterus,  772 

in  cerebritis,  :>20 

in  dermatalgia,  157 

in  epilepsy,  247 

in  headache,  358 

in  infantile  paralysis,  267 

in  intercostal  neuralgia,  408 

in  locomotor  ataxia,  266 

in  meningitis,  309 

in  migraine,  384 

in  pruritus,  159 

in  tubercular  meningitis,  31 2 
Phenol  in  gonorrheal  ophthalmia,  944 
Phimosis,  580,  595 

lead- water  and  laudanum  in,  595 
Phlegmon  of  tear-sac,  1087 
Phlegmonous  vulvitis,  675,  678 
Phlyctenular  keratitis,  963 

ophthalmia,  947 
Phosphaturia,  560 

Phosphide  of  zinc  in  neuralgia  of  fifth 

nerve,  398 
Phosphoric  acid  in  alcoholism,  484 

in  headache,  357 
Phosphorus  in  alopecia,  145 

in  dipsomania,  489 

in  headache,  357 

in  impotence,  665 

in  neuralgia  of  fifth  nerve,  398 

in  pruritus,  159 

in  psoriasis,  72 

in  spermatorrhoea,  672 
Photophobia  in  eye  diseases,  875 
Physostigmine  in  chorea,  233 

in  eye  diseases,  875,  904 

in  tetanus,  255 
Pian,  139 

Picrotoxin  in  epilepsy,  244 
Piebald  skin,  140,  141 
Piedra,  152 

Pigmentary  mole.    See  Nanus  Pigmento- 
sus. 

Pilocarpine  in  acute  nephritis,  538,  545 

in  acute  plastic  iritis,  990 

iii  alopecia  furfuracea,  L49 

in  aural  vertigo,  437 

in  beri-beri,  336 

in  calculous  pyelitis,  557 

in  canities,  143 

in  choroiditis,  1044 

in  dermatitis  exfoliativa  infantum,  77 

in  diphtheritic  ophthalmia,  947 

in  eclampsia,  870,  873 

in  eczema,  84 

in  episcleritis,  982 
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Pilocarpine  in  erysipelas,  62 

in  eye  diseases,  905 

in  glaucoma,  1072 

in  prurigo,  106 

in  pruritus,  156 

in  sciatic  neuritis,  330 

in  serous  iritis,  995 

in  uremic  headache,  365 

in  xerophthalmus,  960 
Pinguicula,  963 

Pinus  canadensis  in  chronic  catarrhal  vul- 
vitis, 678 
in  leucorrhoea,  727 
Pityriasis  capitis,  28, 149 
maculata  and  circinata,  75 
salicylic  acid  in,  76 
sulphur  in,  76 

zinc-and-calamine  lotion  in,  76 
pilaris.    See  Keratosis  "Pilaris. 
rubra,  77 
simplex,  149 
Pityroides  capillitii,  149 
Plastic  cyclitis,  1000 

neuralgia,  409 
Podophyllin  in  lithuria,  572 
Polio-encephalitis,  320 
!  Poliotrichia.    See  Hypertrichosis. 
Poppy-heads,  infusion  of,  in  eve  diseases, 
894 

Porrigo  decalvans,  149 
Post-mortem  wa  rt,  1 30 
Post-partum  hsemorrhage,  865 
Potash  soap  in  acne  rosacea,  24 
Potassium  bicarbonate  in  meningitis,  30S 
bromide  in  ardor  urinse,  588 

in  chordee,  588 

in  epididymitis,  598 

in  hyperesthesia  cutis,  156 

in  infantile  paralysis.  267 

in  nymphomania,  673 

in  perioophoritis  and  perisalpingitis, 
811 

in  prurigo,  106 

in  pruritus,  158 

in  satyriasis,  673 

in  threatened  abortion,  852 
chlorate  in  croupous  ophthalmia,  945 

in  leucorrhoea,  727 

in  rodent  ulcer,  51 
citrate  in  rheumatic  neuritis.  326 
cyanide  in  pruritus,  160 
iodide  in  acne  frontalis,  26 

in  acute  nephritis,  543 

in  acute  plastic  iritis,  990 

in  alcoholism  following  brain-injury, 
488 

in  aural  vertigo,  437 

in  choroiditis,  in  13 

in  chronic  interstitial  nephritis,  554 

in  chronic  sciatic  neuritis,  330 

in  dermatalgia,  1  57 

in  erythema  nodosum,  55 

in  frambcesia,  140 

in  golactorrhoea,  868 

in  lead-poisoning,  453 

in  locomotor  ataxia,  265 
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Potassium  iodide  in  meningitic  headache, 
373 

in  psoriasis,  72 
in  senilis  iritis,  995 
in  urticaria,  57 
permanganate  in  chronic  cystitis,  613 
in  eye  diseases,  923 
in  gonorrheal  ophthalmia,  V)43 
in  purulent  otitis  media,  1 241 
salts  in  acute  nephritis,  542 

in  serous  iritis,  995 
sulphide  in  dermatitis  herpetiformis,  69 
sulphuret  in  acne  rosacea,  114 
in  pruritus,  159 
Poultices  in  acute  nephritis,  538 
in  pelvic  diseases,  806 
in  pyelitis,  559 
Pregnancy,  835 

caries  of  teeth  in,  S40 
cervical  endometritis  in,  838 
corrosive  sublimate  in,  838 
hydrogen  peroxide  in,  839 
silver  nitrate  in,  839 
zinc  sulphate  in,  838 
chorea  in,  849 
constipation  in,  835 
cascara  sagrada  in,  S35 
diet  in,  835 
pill  of  aloes  in,  835 
diarrhoea  in,  844 

diseases  of  alimentary  canal  dependent 
upon,  840 
of  cervix  in,  83S 
of  respiratory  tract  in,  850 
of  vagina  in,  839 
of  vulva  in,  839 
epilepsy  in,  849 
extra-uterine,  857 
gonorrhoea  during,  839 
douches  in,  839 
tampon  in,  839 
haemorrhoids  of  vulva  in,  840 
hysteria  in,  849 
incontinence  of  urine  in,  84S 
jaundice  in,  844 
kidney  of,  844 
metritis  in,  838 

glycerin  tampons  in,  838 
nervous  disturbances  of,  849 
pathological  conditions  in,  838 
pruritus  vulvae  in,  840 
psychical  alterations  in,  849 
ptyalism  in,  840 
rheumatism  of  uterus  in,  838 

salicylic  acid  in,  838 
syphilis  in,  839 
urinary  disturbances  in,  849 
valvular  diseases  in,  850 
varices  of  bladder  in,  848 
vegetations  of  vulva  in,  840 
vomiting  of,  840 
exaggerated,  841 

hygienic  treatment  of,  841 
medicinal  treatment  of,  842 
antipyrine  in,  843 
bismuth  in,  842 


Pregnancy,  exaggerated  vomiting  of,  ce- 
rium oxalate  in,  S  12 
chloral  in,  843 
cocaine  in,  843 
hyoscine  in,  843 
ingluvin  in,  843 
iodine  in,  842 
ipecac  in,  842 
menthol  in,  843 
morphine  in,  843 
mix  vomica  in,  842 
sodium  bromide  in,  843 
Prepuce,  congenital  deformity  of,  623 
malignant  disease  of,  632 
vegetations  of,  630 
chromic  acid  in,  630 
nitric  acid  in,  630 
Preputial  calculi,  631 

circumcision  in,  631 
Presbyopia,  1105,  1147 
Prickly  heat,  35 

Prolapse  of  uterus.    See  Uterus. 
Prophylaxis  in  apoplexy,  282 
in  cerebritis,  319 
in  glaucoma,  1071 
in  lead-poisoning,  452 
in  ophthalmia  neonatorum,  613 
in  prolapse  of  uterus,  773 
in  shock,  477 
i  Prosopalgia,  396 
Prostate,  hypertrophy  of,  615 
belladonna  in,  616 
bromides  in,  616 
nitrate  of  silver  in,  615 
surgical  treatment  of,  616 
use  of  sounds  in,  615 
Prostatitis,  chronic,  596,  597 
belladonna  in,  597 
cauterization  in.  597 
cold-water  enemata  in,  597 
counter-irritation  in,  597 
diet  in,  597 
hip-baths  in,  597 
silver  nitrate  in,  597 
Prostato-cystitis,  596 
belladonna  in,  596 
bromide  of  lithium  in,  596 
caffeine  citrate  in,  596 
hyoscyamus  in,  596 
opium  in,  5911 
Protoiodide  of  mercury  in  senile  alcohol- 
ism, 491 
Prurigo,  105 
baths  in,  10(1 
cannabis  indiea  in,  106 
pilocarpine  in,  106 

potassium  bromide  in,  106 
ta  i-  ointment  in,  106 
tonics  in,  106 
Of  vulva,  681 
Pruritus,  157 
acetanilide  in,  159 
antipyrine  in.  1  59 
arsenic  in,  159 
al  n  ipi  nc  in,  1  58 
belladonna  in,  I  58 
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Pruritus,  beta-naphthol  in,  KiO 
borax  in,  L60 
carbolic  acid  in,  158,  160 
chloroform  in,  160 
cocaine  in,  160 
cod-liver  oil  in,  159 
cold  douches  in,  160 
corrosive  sublimate  in,  159 
creolin  in,  159 
diet  in,  158 
gelsemium  in,  158 
hiemalis  in,  160 
Lot  baths  in,  159 
hydrocyanic  acid  in,  160 
ichthyol  in,  159 
iron  in,  159 

liquor  carbonis  detergens  in,  159 

picis  alkalinus  in,  i59 
menthol  in,  159,  160 
phenacetin  in,  159 
phosphorus  in,  159 
pilocarpine  in,  158 
potassium  bromide  in,  158 

cyanide  in,  160 

sulphuret  in,  159 
quinine  in,  159 
salicylic  acid  in,  159 
salol  in,  158 

sodium  bicarbonate  in,  159 
salicylate  in,  158 

tar  in,  160 

tartaric  acid  in,  160 

thymol  in,  159,  160 

tobacco  in,  160 

of  vulva,  640,  689 
Pseudo-membranous  ophthalmia,  945 
Psoriasis,  70 

alkalies  in,  71 

alkaline  baths  in,  72 

anthrarobin  in,  75 

antimony  in,  71 

aristol  in,  75 

arsenic  in,  71 

carbolic  acid  in,  72 

chrysarobin  in,  72 

colchicum  in,  71 

creasote  in,  75 

hydracetine  in,  75 

hydroxylamine  in,  75 

mercury  ointment  in,  75 

naphthol in,  75 

phosphorus  in,  72 

potassium  iodide  in,  72 

pyrogallic-acid  ointment  in,  74 

Robinson's  mixture  in,  71 

salicylic  acid  in,  72 

tar  in,  72,  74 

thymol  in,  75 

turpentine  in,  72 

Vleminckx's  solution  in,  74 

white-precipitate  salve  in,  75 
Psychical  alterations  of  pregnancy,  849 
Psycrophor  in  spermatorrhoea,  672 

in  sterility,  669 
Pterygium,  960 

ergot  in,  960 


Pterygium,  excision  in,  960 
Ptosis,  1095 

Ptyalism  during  pregnancy,  840 
Puerperal  cystitis,  862 

bichloride  of  mercury  in,  863 
boric  acid  in,  863 
creolin  in,  863 
diseases,  858 
infectious,  858 

along  genital  tract,  859 
non-infectious,  864 
fever,  859 
infection,  859 
of  breasts,  863 

lead-water  and  laudanum  in,  863 
peritonitis,  860 
diet  in,  860 

Hirst's  treatment  of,  861 

laparotomy  in,  860 

whiskey  in,  860 
septicaemia,  859 
state,  837 

ergot  in,  837 
Puerperium,  867 

milk  secretion,  abnormalities  of,  867 
excessive.    See  Galactorrhea. 
insufficient,  867 
electricity  in,  867 
Pulsatilla  in  acute  otitis  media,  1236 
Purulent  pyelitis,  1001 
iritis,  996 
keratitis,  965 
ophthalmia,  931 
Pustular  keratitis,  963 
Pyelitis,  555 
calculous,  556 

alkalies  in,  557 

alum  in,  558 

baths  in,  559 

belladonna  in,  557 

benzoic  acid  in,  558 

buchu  in,  557 

chloroform  in,  557 

dry  cupping  in,  559 

effect  of  menstruation  in,  559 

hot-water  bags  in,  559 

hyoscyamus  in,  557 

morphine  in,  557 

nephrolithotomy  in,  559 

phenacetin  in,  557 

poultices  in,  559 

saccharin  in,  55S 

sweet  spirit  of  nitre  in,  557 

tannate  of  quinine  in,  558 

tannin  in,  558 

uva  ursi  in,  557 
simple,  556 

alkaline  mineral  waters  in,  556 

buchu  in, 556 

chimaphila  in,  556 

diluents  in,  556 

oil  of  erigeron  in,  556 

pareira  brava  in,  556 

sandal-wood  oil  in,  556 

Btigmata  of  zea  mays  in,  556 

turpentine  in,  556 
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Pyelitis,  simple,  uva  ursi  in,  556 
Pyoktanin  in  corneal  ulcer,  968 
in  eye  diseases,  923 
in  ophthalmia  neonatorum,  939 
in  purulent  otitis  media,  1  2  1 1 
Pyosalpinx  819,  820 
operations  in,  82 1 
Pyrogallic  acid  in  blepharitis,  1092 
in  lupus  exedens,  40 
in  psoriasis,  74 
Pyroligneous  acid    in  chronic  catarrhal 

vulvitis,  678 
Pyrophosphate  of  sodium  in  acute  otitis 
media,  1235 

Q. 

Quassia  in  catarrhal  vulvitis,  677 

in  simple  vaginitis,  693 
Quinine  as  a  cause  for  altered  hearing, 
1280  _ 

in  acute  otitis  media,  1235 

in  acute  plastic  iritis,  991 

in  aural  vertigo,  437 

in  carbuncles,  65 

in  cerebritis,  320 

in  croupous  ophthalmia,  946 

in  delayed  labor,  858 

in  dermatalgia,  157 

in  dermatitis  exfoliativa  infantum,  77 

in  dermatitis  herpetiformis,  69 

in  diphtheritic  ophthalmia,  947 

in  eczema,  84 

in  gonorrheal  rheumatism,  599 
in  lead-poisoning,  453 
in  malarial  headache,  365 
in  meningitis,  309 

in  menorrhagia  and  metrorrhagia,  796 
in  pruritus,  159 
in  tetanus,  254 
in  trachoma,  953 

R. 

Kaclage  in  molluscum  epitheliale,  156 
Recto-vaginal  iistula,  721 
Red  gum  in  vertigo  of  sea-sickness,  433 
Red  sulphuret  of  mercury  in  onychauxis, 
133 

Red-oxide-of-mercurv  salve  in  eve  diseases, 
918 

Reflex  headache,  368 
Refraction,  1139,  1146 

abnormal,  1 139 

normal,  1139,  1146 
Repositors  in  anteflexion  of  uterus,  771 
Resin  cerate  in  clavus,  128 
Resorcin  in  acne  vulgaris,  20 

in  alopecia,  148 

in  eye  diseases,  923 

in  gonorrheal  ophthalmia,  944 

in  lupus  erythematosus,  45 

in  purulent  otitis  media,  1241 

in  rodent  ulcer,  51 

in  tinea  favosa,  162 

in  trachoma,  953 


Respiratory  disorders  of  pregnancy,  850 
Rest-treatment  in  melancholia,  223 

in  neurasthenic  headache,  367 
Retina,  anaemia  of,  L024 
detachment  of,  L035 
diffuse  atrophic  disease  of,  1024 
diseases  of,  102 ! 
fatty  degeneration  of,  1024 
glioma  of,  1 037 
hyperemia  of,  1024 
isehcemia  of,  1025 
edema  of,  1024 
purulent  disease  of,  1024 
Retinitis,  albuminuric,  1027 
acute,  1030 

cathartics  in,  1030 
cupping  in,  i030 
diet  in,  1030 
digitalis  in,  1030 
hot  baths  in,  1030 
iron  in,  1030 
rest  in,  1030 
chronic,  1030 

general  treatment  of,  1030 
jaborandi  in,  1030 
pilocarpine  in,  1030 
wet  pack  in,  1030 
clinical  groups  of,  1024 
diabetic,  1031 
diet  in,  1032 
opium  in,  1032 
in  ha?mophilia,  1026 
leukremic,  102") 
pigmentosa,  1033 
Retroflexion  of  uterus.    See  Uterus. 
Retroversion  of  uterus.    See  Uterus. 
Rheumatic  iritis,  997 

neuritis.    See  Neuritis. 
Rheumatism,  gonorrheal,  598 

of  pregnant  uterus,  838 
Rhinophyma,  138 
Rodent  ulcer,  51 
arsenic  in,  52 
boric  acid  in,  51 
cautery  in,  52 

chlorate  of  potassium  in,  51 

excision  in,  51 

iodoform  in,  51 

resorcin  in,  51 

zinc  chloride  in,  52 
Rosacea,  137 

bichloride  of  mercury  in,  139 
diet  and  hygiene  in,  138 
electrolysis  in,  138 
multiple  incisions  in,  139 
silver  nitrate  in,  139 
sulphur  in,  139 
tattooing  with  acids  in,  1 

Rosemary  in  alopecia  areata.  150 
S. 

Saccharin  in  calculous  pyelitis,  558 
Salicin  in  multiple  neuritis,  326 

in  rheumatic  neuritis,  326 
Salicylate  of  bismuth  in  gonorrhea,  591 
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Salicylate   of  cinchonidine   in  malarial 
headache,  366 
of  sodium  in  locomotor  ataxia,  266 
Salicylates  in  cervico-hrachial  neuralgia, 
408 

in  chorea,  233 
in  clonic  facial  spasm,  523 
in  multiple  neuritis,  333 
Salicylic  acid  as  a  cause  for  disorders  of 
hearing,  1280 

in  aphthous  vulvitis,  679 

in  lmils,  64 

in  bromidrosis,  35 

in  callositas,  127 

in  clavus,  128 

in  dermatalgia,  157 

in  diphtheritic  ophthalmia,  946 

in  diphtheritic  vulvitis,  679 

in  hypenemic  headache,  361 

in  keratosis  pilaris,  124 

in  lupus  exedens,  40 

in  onychauxis,  133 

in  ophthalmia  neonatorum,  930 

in  pediculosis  capitis,  169 

in  pruritus,  159 

in  pruritus  of  vulva,  691 

in  psoriasis,  72 

in  purulent  otitis  media,  1241 

in  scrofuloderma,  46 

in  tinea  versicolor,  166 

in  uric-acid  headache,  365 

in  verruca,  130 
Salines  in  acute  nephritis,  538,  544 
in  alcoholism,  4S4 
in  constipation  of  pregnancy,  807 
in  dipsomania,  489 
in  lead-poisoning,  45  1 
in  lithuria,  572 

in  menorrhagia  and  metrorrhagia,  796 

in  perioophoritis  and  perisalpingitis,  811 
Salol  in  chronic  cystitis,  613 

in  gonorrhoea,  591 

in  multiple  neuritis,  333 

in  oxaluria,  576 

in  pruritus,  158 

in  rheumatic  neuritis,  326 

in  sciatic  neuritis,  330 
Salpingitis.    See  also  Ovaritis. 

interstitial,  819,  822 

tubercular,  819,822 
drainage  in,  823 
enucleation  in,  822 
Salt  water  in  keratosis  pilaris,  124 
Sandal-wood  in  gonorrlm-a,  591 

in  simple  pyelitis,  556 
Sarcoma  of  conjunctiva,  962 

of  iris,  999 

of  orbit,  1079 

of  vagina,  726 

of  vulva,  686 

ovarii,  833 
Saturnine  headache,  366 
Satyriasis,  672 

castration  in,  673 

hydrotherapy  in,  673 

hyoscine  in,  673 


1  Satyriasis,  potassium  bromide  in,  673 
:  Scabies,  167 

balsam  of  Peru  in,  168 

beta-naphthol  in,  169 

boric-acid  ointment  in,  L69 

compound  naphthol  ointment  in,  169 

1  [ebra's  ointment  in,  168 

1  [elmerich's  ointment  in,  168 

styrax  in,  168 

sulphur  in,  167 

Vleminckx's  solution  in,  168 

of  vulva,  681 
Scalds,  60 

Searlatiniform  erythema,  relapsing)  76 
Schultze's  operation  for  retroflexion  of 
uterus,  770 
for  retroversion  of  uterus,  768 
Sciatic  neuritis.    See  Neuritis. 
Sclera,  abscess  of,  9S4 

diseases  of,  981 

staphyloma  of,  984 

tumors  of,  984 
Sclerema  neonatorum,  135 
Scleritis,  983 

Sclero-corneal  junction,  wounds  of,  1188 
Sclerodactylie,  136 
Scleroderma  neonatorum,  135 
Sclerotic,  rupture  of,  1184 
Sclerotico-choroiditis  posterior,  1044 
Scotoma,  flimmer,  1032 
amyl  nitrite  in,  1032 
tonics  in,  1032 
Scrofuloderma,  45 

black  wash  in,  lii 

carbolic  acid  in,  46 

chaulmoogra  oil  in,  46 

cod-liver  oil  in,  46 

iodoform  in,  46 

iron  in,  46 

salicylic  acid  in,  46 
Scrotum,  angiomata  of,  635 

contusions  of,  633 

cysts  of,  635 

diseases  of,  633 

elephantiasis  of,  635 

epithelioma  of,  635 

erythema  intertrigo  of,  634 

fatty  tumors  of,  635 

fibroma  of,  635 

melanotic  sarcoma  of,  635 

oedema  of,  635 

osteomata  of,  635 

pediculi  of,  634 

prurigo  of,  634 

skin  eruptions  of,  634 
Seborrhcea  capillitii,  149 

capitis,  28 

congest  iva,  42 

corporis,  27-31 
glycerin  of  borax  in,  31 
sulphur  in,  31 
thymol  in,  31 

oleosa,  28 
cod-liver  oil  in,  28 
iron  in,  28 

local  treatment  of,  28 
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Seborrhea  sicca  capitis,  28 

applications  in,  29 

internal  treatment  in,  30 

sulphur  in,  29 
Seborrhoeic  eczema,  28 
Secretions,  disorders  of,  17 
Seidlitz  powder  in  bypertemic  headache, 
362 

Senile  cataract,  1063 

vaginitis,  694 
Serous  apoplexv,  277 

eyelitis,  L000 

otitis  media,  1247 
Sexual  disorders  of  insanity,  213 
Shades  in  eye  diseases,  887 
Shingles,  67,  408 
Shock,  470 

camphorated  oil  in,  476 

digitalis  in,  476 

ether  in,  476 

hot  applications  in,  476 

intravenous  injections  in,  476 

morphine  in,  476 

nitro-glycerin  in,  476 

prophylaxis  in,  477 
Sialorrhea,  226 

Silver,  iodide  of,  in  gonorrhoea]  ophthal- 
mia, 944 

nitrate  in  acute  granular  ophthalmia, 
948 

in  acute  plastic  iritis,  988 

in  balanitis,  628 

in  balano-posthitis,  595 

in  catarrhal  vulvitis,  676 

in  chronic  catarrhal  vulvitis,  678 

in  chronic  cervical  endometritis,  754 

in  chronic  cystitis,  613 

in  chronic  gonorrhoea,  594 

in  chronic  ophthalmia,  959 

in  chyluria,  563 

in  clavus,  128 

in  condyloma  of  vulva,  684 

in  croupous  ophthalmia,  945 

in  epilepsy.  247 

in  erysipelas,  63 

in  eye  diseases,  911,  914 

in  follicular  vulvitis,  678 

in  gonorrheal  ophthalmia,  943,  945 

in  hypertrophy  of  prostate,  615 

in  leucorrhcea,  727 

in  locomotor  ataxia,  266 

in  lupus  exedens,  40 

in  molluscum  contagiosum,  32 

in  muco-purulenl  ophthalmia,  931 

in  ophthalmia  neonatorum,  940,  942 

in  persistent  urethral  discharge,  563 

in  prostatitis,  597 

in  pruritus  of  vulva,  690 

in  purulen!  otitis  media,  1211 

in  rosacea,  139 

in  simple  vaginitis,  693 

in  trachoma,  950,  951,  953 

in  ulcer  of  cornea,  967 

in  verruca,  130 
Simpson's  treatment  of  galactorrhea,  868 
Sinapisms  in  dermatalgia,  157 


Skin,  hypertrophies  and  atrophies  of,  121 
infla  ation  of,  53 

neuroses  of, 

parasitic  diseases  of,  Kil 
Sleep,  disorders  of,  :il>7 
Smoker's  verl  igo,  432 
Soda-water  lotions  in  urticaria,  57 
Sodium  arseniate  in  cardio-vascular  ver- 
tigo, 444 

benzoate  in  ophthalmia  neonatorum,  939 
bicarbonate  in  burns,  60 

in  chyluria,  563 

in  pruritus,  157 

in  scabies  of  vulva,  681 

in  sciatic  neuralgia,  403 

in  urticaria,  56 
borate  in  eye  diseases,  908 
bromide  in  insomnia  of  insanity,  203 

in  ovaritis  and  salpingitis,  813 

in  uterine  fibroids,  779 

in  vomiting  of  pregnancy,  843 
carbonate  in  tinea  capitis,  170 
hyposulphite  in  aphthous  vulvitis,  679 

in  eczema  of  vulva,  680 

in  tinea  cruris,  166 

in  tinea  favosa,  162 

in  tinea  sycosis,  165 

in  tinea  tonsurans,  163 

in  tinea  versicolor,  166 
iodide  in  chronic  sciatic  neuritis,  330 

in  traumatic  meningitis,  313 
phosphate  in  lithuria,  573 

in  migraine,  384 
salicylate  in  acute  plastic  iritis,  989,  990 

in  aural  vertigo,  437 

in  diabetes  insipidus,  578 

in  meningitis,  308 

in  migraine,  384,  386 

in  pruritus,  158 

in  rheumatic  neuritis,  326 

in  sciatic  neuritis,  330 

in  serous  iritis,  995 

in  urticaria,  57 
sulphate  in  lithuria,  572 
Somnambulism,  348 
Spanish  windlass  in  apoplexy,  287 
Spasm  of  muscles  of  neck,  528 

of  retinal  vessels,  1032 
Spasmodic  torticollis,  524 

belladonna  in,  526 

bromides  in,  526 

cannabis  indica  in,  526 

electricity  in,  527 

gelsemium  in,  526 

hyoscyamus  in,  526 

morphine  in,  526 

surgical  interference  in,  526 
Spasmus  nictitans,  521 
Specific  keratitis,  '••77 
Spermatic  cord,  diseases  of,  (557 

encysted  hydrocele  of,  658 

fatty  tumors  of,  (558 

hydrocele  of,  657 

solid  tumors  of,  658 

syphilis  of,  (558 

tuberculosis  of,  (157 
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Spermatocele,  654 
Spermatorrhoea,  670 
arsenic  in,  672 

bichloride  of  mercury  in,  672 
cantharides  in,  (17l! 
damiana  in,  672 
electricity  in,  672 
ergot  in,  672 
hyoscine  in,  672 
iron  in,  672 
phosphorus  in,  672 
psycrophor  in,  672 
regimen  and  diet  in,  671 
strychnine  in,  672 
Spider  cancer,  138 

nsevus,  138 
Spinal  tumors,  303 

bed-sores  as  a  result  of,  305 

cystitis  due  to,  304 

mercury  in,  304 

operative  treatment  of,  304 
Spirit  of  Mindererus  in  acnte  nephritis, 
538 

of  nitrous  ether  in  acute  nephritis,  542 
Sponging  in  cerebritis,  320 
Spring  catarrh,  958 
Squamous  blepharitis,  1088 
Squills  in  acute  nephritis,  542 
Squint,  1121 

St.  Yitus's  dance.    See  Chorea. 
Staphisagria  in  pediculus  capitis,  170 

in  pediculus  corporis,  170 
Staphyloma  of  sclera,  984 

posticum,  1041 
Starch  in  condyloma  of  vulva,  684 
Status  epilepticus,  250 

actual  cautery  in,  251 
amyl  nitrite  in,  250 
chloral  and  bromide  of  potassium  in, 
251 

chloroform  in,  250 

nitro-glycerin  in,  250 

paraldehyde  in,  250 

venesection  in,  250 
Stearrhcea,  27 
Sterility  in  men,  668 

copper  sulphate  in,  669 

electricity  in,  669 

passage  of  sounds  in,  669 

prescription  for,  669 

psycrophor  in,  669 

silver  nitrate  in,  669 

whiskey  in,  669 
in  women,  800 

causes  of,  800 
Stigmata  of  zea  mays  in  simple  pyelitis, 
556 

Stomachal  vertigo,  434 
Strabismus,  1121 

alternating,  1121 

corrective  glasses  in,  1 1 25 

exercise  in,  1 1 26 

intermittent,  11 21 

latent,  1121 

muscular  advancement  in,  1133 
mydriatics  in,  1124 


Strabismus,  optical,  1122 

paralytic,  1122 

permanent,  1121 

primary,  1122 

secondary,  1122 

surgical  treatment  of,  1127 
St  ramonium  in  hallucinations  of  insanity, 
212 

Strophanthus  in  acute  nephritis,  541 

in  eye  diseases,  893 

in  headache,  357 

in  urticaria,  57 
Strumous  keratitis,  963,  977 
Strychnine  in  alcoholism,  483 

in  Bell's  palsy,  533 

in  convulsive  tremors,  449 

in  diabetes  insipidus,  578 

in  epilepsy,  247 

in  infantile  paralysis,  268 

in  insanity,  214 

in  lead-poisoning,  453,  45 1 

in  locomotor  ataxia,  266 

in  multiple  neuritis,  333 

in  myelitis,  273 

in  senile  alcoholism,  491 

in  spermatorrhoea,  672 

in  tetanus,  255 

in  vesical  atony,  615 

in  writer's  cramp,  425 
Stye,  1092 

Styrax  in  scabies,  168 

Suet  in  ichthyosis,  132 

Sulpho-carbolate  of  zinc  in  gonorrhoea, 

591,  594 
Sulphonal  in  apoplexy,  292 

in  chorea,  223 

in  insomnia,  338 

in  insomnia  of  insanity,  203 

in  motor  excitement  of  insanity,  212 
Sulphur  in  acne,  111 

in  acne  rosacea,  114 

in  acne  vulgaris,  20 

in  alopecia,  149 

in  alopecia  areata,  150 

in  alopecia  furfuracea,  149 

in  bromidrosis,  34 

in  chloasma,  123 

in  dermatitis  herpetiformis,  70 

in  diphtheritic  ophthalmia,  947 

in  epilepsy,  246 

in  hyperidrosis,  33 

in  ichthyosis,  132 

in  lead-poisoning,  453 

in  molluscum  epitheliale,  126 

in  onychauxis,  133 

in  pediculus  capitis,  170 

in  pediculus  pubis  of  vulva,  682 

in  pityriasis,  75 

in  rosacea,  139 

in  scabies,  167 

in  scabies  of  vulva,  681 

in  sciatic  neuralgia,  406 

in  Beborrhoea  corporis,  31 

in  Beborrhoea  sicca  capitis,  29 

in  tinea  favosa,  162 

in  tinea  sycosis,  165 
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Sulphur  in  tinea  tonsurans,  L63 

in  tinea  versicolor,  166 
Sulphurous  acid  in  boils,  64 

in  tinea  favosa,  162 

in  tinea  sycosis,  165 

in  tinea  tonsurans,  163 
Sun-blindness,  L062 
Sunburn,  60 

Suspension  in  locomotor  ataxia,  263 

Sweating  sickness,  :'>2 

Swedish  movements  in  apoplexy,  294 

in  multiple  neuritis,  334 
Sweet-almond  oil  in  ichthyosis,  132 

spirit  of  nitre  in  calculous  pyelitis,  557 
Sycosis,  175 

antimony  in,  116 

arsenic  in,  116 

Brooke's  ointment  in,  1 17 

calcium  sulphite  in,  116 

diachylon  ointment  in,  117 

Lassar's  salve  in,  117 

mercury  in,  116 

Robinson's  ointment  in,  116 

Rosenthal's  paste  in,  1 1  * > 

salicylic  aeid  in,  116 

soothing  applications  in,  116 

ungnentum  vaselini  plumbicum  in,  116 
Sydenham's  chorea.    See  Chorea. 
Symblepharon,  1096 
Sympathetic  headache,  368 

neuralgia,  394 

ophthalmia,  1002 

resection  of  optic  nerve  in,  1189 
Synchysis  scintilans,  1058 
Syphilis  of  conjunctiva,  961 

of  pregnancy,  839 

of  spermatic  cord,  65s 
Syphilitic  iritis,  996 

keratitis,  977 

meningitis,  312 

neuritis,  3*26 

otitis  media,  1248 
Syrup  of  iodide  of  iron  in  chyluria,  563 

T. 

Talc  in  clavus,  128 

Tampons  in  menorrhagia  and  metror- 
rhagia, 797 

Tannate  of  quinine  in  calculous  pyelitis, 
558 

of  sodium  in  albuminuria,  569 
Tannic  acid  in  albuminuria,  569 
in  alopecia  furfuracea,  149 
in  calculous  pyelitis,  558 
in  chyluria,  563 
in  clavus,  128 

in  diphtheritic  ophthalmia,  947 

in  eye  diseases,  910 

in  menorrhagia  and  metrorrhagia,  797 

in  persistent  urethral  discharge,  563 

in  syphilitic  warts,  130 

in  vaginitis,  602 
Tar  in  alopecia  furfuracea,  149,  150 
in  prurigo,  106 
in  pruritus,  160 
Vol.  HI.— 84 
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Tar  in  psoriasis,  71,  72 

in  tinea  favosa,  162 

in  tinea  tonsurans,  163 
Tarsitis,  chronic,  101)2 
Tartar  emetic  in  motor  excitement  of  in- 
sanity, 212 
Tartaric  acid  in  pruritus,  160 
Tartarized  antimony  in  lichen  planus,  78 
Tattooing  in  rosacea,  139 
Tea  inebriety,  515 

Tea-leaves,  infusion  of,  in  eye  diseases,  894 
Telangiectasis,  49 

electrolysis  in,  49 
|     faciei,  137 
Tenonitis  capsulitis,  1078 
Testicle,  anomalies  of,  640 
atrophy  of,  651 
cancer  of,  654 
contusions  of,  643 
cystic  disease  of,  656 
diseases  of,  636 
enchondrosis  of,  656 
fungus  of,  652 
incomplete  descent  of,  641 
inversion  of,  643 
luxation  of,  645 
l  vmphadenoma  of,  656 
neuralgia  of,  653 
castration  in,  653 
cold  applications  in,  653 
counter-irritation  in,  653 
electricity  in,  653 
tuberculosis  of,  649 
tumors  of,  654 
wounds  of,  643 
Tetanus,  251 
aconite  in,  254 
alcohol  in,  254 
amputation  in,  257 
anaesthetics  in,  256 
atropine  in,  254 
bacillus  tetanii  in,  252 
bromide  of  potassium  in,  254 
cannabis  indica  in,  256 
chloral  in,  25-1 
cocaine  in,  257 
curium  in,  256 
croton  oil  in,  254 
curare  in,  255 
duboisine  in,  256 
enemata  in,  254 
feeding  in,  253 
gelsemium  in,  255 
hvoscvamus  in,  256 
ice-bag  to  spine  in,  255 
nerve-stretching  in,  257 
neurectomy  in,  257 
neurotomy  in,  257 
nitrite  of  amyl  in,  25  1 
nitro-glycerin  in,  255 
opium  and  morphine  in,  256 
physostigma  in,  255 
preventive  treatment  of,  252 
quinine  in,  254 
strychnine  in,  255 

surgical  treatment  of  wounds  in,  253 
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Tetanus,  tetanus  antitoxine  in,  256 

tobacco  in,  255 

warm  baths  in,  256 
Thiol  in  acne  vulgaris,  20 

in  dermatitis  herpetiformis,  70 
Thymol  in  chyluria,  563 

in  intertrigo,  54 

in  pediculus  corporis,  170 

in  pruritus,  loll,  l(i() 

in  psoriasis,  75 

in  seborrhoea  corporis,  31 
Tic  douloureux,  306 

Tincture  of  chloride  of  iron  in  acute  ne- 
phritis, 542 
in  erysipelas,  679 
in  parenchymatous  nephritis,  550 
Tinea  capitis,  170 

acetic  acid  in,  170 

borax  in,  170 

sodium  carbonate  in,  170 

vinegar  in,  170 
circinata,  165 

iodine  in,  165 

oleate  of  copper  in,  165 
cruris,  165 

corrosive  sublimate  in,  166 

sodium  hyposulphite  in,  166 

Wilkinson's  ointment  in,  165 
decalvans,  149 
favosa,  161 

ammoniated  mercury  in,  162 

corrosive  sublimate  in,  162 

depilation  in,  161 

nitrate  of  mercury  in,  162 

oil  of  cade  in,  162 

oleate  of  mercury  in,  162 

resorcin  in,  162 

sodium  hyposulphite  in,  162 

sulphur  in,  162 

sulphuric  acid  in,  162 

tar  in,  162 

yellow  sulphate  of  mercury  in,  162 
kerion,  165 
nodosa,  152 
sycosis,  165 

bichloride  of  mercury  in,  165 

sodium  hyposulphite  in,  165 

sulphur  in,  165 

sulphurous  acid  in,  165 

yellow  sulphate  of  mercury  in,  165 
tonsurans,  163 

ammoniated  mercury  in,  163 

beta-naphthol  in,  163 

bichloride  of  mercury  in,  163 

boric  acid  in,  1 63 

cantharidal  collodion  in,  164 

carbolic  acid  in,  1 63 

chrysarobinic  acid  in,  163 

Coster's  paste  in,  164 

glacial  acetic  acid  in,  L64 

Harrison's  treatment  of,  164 

iodine  in,  Mil 

naphthol  in,  L63 

nitrate  of  mercury  in,  L63 

oil  of  cade  in,  163  | 

oleate  of  mercury  in,  164 


Tinea  tonsurans,  sodium  hyposulphite  in, 

163 

sulphur  in,  163 
sulphurous  acid  in,  163 
tar  in,  I IV.', 
turpentine  in,  164 
trychophytina,  163 
versicolor,  166 
ammoniated  mercury  in,  166 
corrosive  sublimate  in,  166 
green  soap  in,  166 
iodine  in,  166 
salicylic  acid  in,  1  66 
sodium  hyposulphite  in,  166 
sulphur  in,  166 
Tobacco  in  pruritus,  160 

in  tetanus,  255 
Tonic  facial  spasm,  523 
Toxemic  headache,  363 
Toxic  multiple  neuritis,  334 

vertigo,  432 
Trachoma.    See  Ophthalmia,  Granular. 
Traumatic  cataract,  1068 
inflammation  of  brain,  465 
iridnemia,  1183 
meningitis,  313 
Treadler's  cramp,  422 
Tremors,  445 
(I  debilitate,  445 
arsenic  in,  447 
baths  in,  446 
coactus,  445 
convulsive,  448 
cautery  in,  449 
strychnine  in,  449 
galvanism  in,  446 
hysterical,  447 
antipyrine  in,  448 
chloride  of  gold  in,  448 
counter-irritation  in,  448 
Trephining  in  apoplexy,  289 
in  epilepsy,  2.'!7 

in  hallucinations  of  insanity,  213 
Trichauxis.    See  Hypertrichosis. 
Trichiasis,  1096 

Trichlor-pbenol  in  gonorrhoea!  ophthal- 
mia, 944 
Trichonosis  cana,  142 

discolor,  142 
Trichorrhexis  nodosa,  152 
Trismus  neonatorum,  253 
Triticum  repens  in  chronic  cystitis,  613 
Tubal  diseases,  829 
Tubercle  of  choroid,  1051 

of  conjunctiva,  962 

of  drumhead,  1 

Of  iris,  999 
Tubercular  meningitis, 

salpingitis,  819,  822 
Tuberculin  in  lupus  exedens,  38 

in  lupus  of  vulva,  685 
Tuberculosis  of  spermatic  cord,  657 

of  testicle,  649 

of  vagina,  725 
Tubo-ovarian  abscess,  816 
Tumors  of  choroid,  1053 
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Tumors  of  ciliary  body,  1001 

of  conjunctiva,  961 

of  cornea,  981 

of  evelids,  1098 

of  iris,  999  _ 

of  orbit,  1078 

of  spermatic  cord,  658 

of  testicle,  654 
Turkish  bath  in  alcoholism,  484,  488 
in  insanity,  208 
in  keratitis  pilaris,  124 
Turpentine  in  chronic  sciatic  neuritis,  330 

in  diabetes  insipidus,  578 

in  eczema,  83 

in  oxaluria,  575 

in  psoriasis,  72,  75 

in  simple  pyelitis,  556 

in  tinea  tonsurans,  164 

stupe  in  dysmenorrhea,  795 
Tyloma.    See  GaUositas. 
Tympanic  membrane,  diseases  of,  1220 

U. 

Ulcer  of  auricle,  1206 
of  cornea,  965 
aristol  in,  967,  968 
atropine  in,  967 
bichloride  of  mercury  in,  968 
boric  acid  in,  967 
calomel  in,  967 
carbolic  acid  in,  970 
cautery  in,  970 
circular,  966 

(■(institutional  treatment  of,  973 
creolin  in,  968 
curetting  in,  969 
dark  glasses  in,  967 
dendriform,  966 
eserine  in,  967 
exhaustion  in,  966 
impending  paracentesis  in,  969 

perforation  in,  969 
indolent,  965 

infective  or  sloughing,  965 
laudanum  in,  967 
leeches  in,  967 

I'auenstecher's  ointment  in,  967 
perforation  in,  972 
purulent,  deep,  965 
pyoktanin  in,  968 
silver  nitrate  in,  967 
simple,  965 

treatment  of  results  of,  974 
Ulcerative  blepharitis,  1088,.  1091 
Unguentum  aquse  rosue  in  acne,  110 
bismuth  in  acne,  110 
vaselini  plutnbicum  in  sycosis,  116 
Ur.cmic  headache,  365 
Qralium  in  insomnia  of  insanity,  205 
Urethan  in  insomnia,  338 

in  insomnia  of  insanity,  205 
Urethral  stricture,  603 
irritable,  603 
of  large  calibre,  604 
of  small  calibre,  604 


Urethral  stricture,  organic,  603 
treatment  of,  605 

spasmodic,  603 

varieties  of,  603 
Urethritis  in  females,  602 
simple,  579 
specific,  579 
Urethro-vaginal  fistula?,  721 
Urethro-vesico-vaginal  fistula,  722 
Urinary  disturbances  of  pregnancy,  849 
Urine,  retention  of,  in  gonorrhoea,  596 
Urticaria,  acute,  56 

alcoholic  lotions  in,  57 

alkaline  mineral  waters  in,  56 

Anderson's  powder  in,  58 

antimony  in,  57 

antipyrine  in,  57 

calamine-and-zinc  lotion  in,  57 

carbolic  acid  in,  57 

causes  of,  56 

chloral-and-camphor  ointments  in,  58 
chronic,  56 

cologne  lotions  in,  57 

electricity  in,  58 

ergot  in,  57 
ha?morrhagica,  56 

ichthyol in,  57 

lemon-juice  lotions  in,  57 

liquor  carbonis  detergens  in,  57 
picis  alkalinus  in,  57 

Macintosh's  cream  in,  58 

menthol  in,  57 
cedematosa,  56 
papulosa,  56 
pigmentosa,  58 
potassium  iodide  in,  57 
soda-water  lotions  in,  57 
sodium  bicarbonate  in,  57 

salicylate  in,  57 
strophanthus  in,  57 
tuberosa,  56 
vinegar  lotions  in,  57 
Uterine  fungosities,  758 

galvanism  in,  758 
headache,  358 
Utero-vesi co-vaginal  fistula,  721 
Uterus,  anteflexion  of,  770 

congenital,  770 

dilatation  of  cervix  in,  771 

electricity  in,  771 

exercise  in,  771 

hot-water  bags  in,  772 

hydrastis  in,  772 

manganese  binoxide  in,  772 

massage  of  ligaments  in,  772 

operations  for,  773 

pessaries  in,  772 

phenacetin  in,  772 

posterior  parametritis  in,  770 

repositors  in,  771 
anteversion  of,  773 
cancer  of,  782 

alum  in,  783 

bromides  in,  783 

cannabis  indica  in,  783 

checking  of  hemorrhage  in,  783 
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Uterus,  cancer  of,  chloral  in,  783 

chlorinated  soda  or  potash  in,  783 
chromic  acid  in,  782 
codeine  in,  783 
curette  in,  782 
galvano-cautery  in,  782 
iodoform  tampons  in,  783 
milk  of  alveloz  in,  782 
morphine  in,  783 
nitric  acid  in,  782 
opium  in,  783 

permanganate  of  potassium  in,  7*3 
zinc  chloride  in,  782 
sulphate  in,  783 
diseases  of,  730 
cold  water  in,  747 
correction  of  faulty  dress  in,  730 
gynaecological  gymnastics  and  massage 

of  pelvic  organs  in,  747 
muscular  exercise  in,  739 
fibroid  tumors  of,  778 

cannabis  indica  in,  779 
curette  in,  780 
electricity  in,  780 
ergot  in,  778 
hydrastis  in,  779 
iodine  in,  780 
iron  in,  780 
operation  in,  781 
sodium  bromide  in,  779 
tampon  in,  780 
prolapse  of,  773 
retroflexion  of,  769 
retroversion  of,  761 

adhesions  as  a  cause  of,  766 

massage  in,  767 
Alexander-Adams  operation  for,  769 
congenital  or  due  to  puerile  arrest  of 

development,  769 
from  anterior  fixation  of  uterus,  769 
pessaries  in,  762 
action  of,  762 
contraindications  to,  763 
indications  for,  763 
instructions  to  patient  regarding, 
765 

introduction  of,  765 
measurements  for,  764 
treatment  preliminary  to  use  of,  763 
in  pregnancy,  769 

replacement  by  bimanual  manipula- 
tion, 761 
by  instruments  and  position,  762 
Schultze's  operation  for,  768 
ventral  fixation  for,  769 
Ova  ursi  in  calculous  pyelitis,  557 
in  chronic  cystitis,  613 
in  oxaluria,  575 
in  simple  pyelitis,  556 

V. 

Vagina,  atresia  of,  69(5 
carcinoma  of,  725 
cicatricial  contraction  of,  698 
condyloma  of,  725 


Vagina,  cystoma  of,  722 
diseases  of,  697 
fibroma  of,  724 
fistula?  of,  717 
recto-vaginal,  721 
urethro-vaginal,  721 
urethro-vesico-vaginal,  722 
utero-vesico-vaginal,  722 
vesico-vaginal,  717 
gaseous  cysts  of,  724 
lacerations  of,  700 
lipoma  of,  725 
liquid  cysts  of, 
papilloma  of,  724 
'•elaxation  of  walls  of,  699 
sarcoma  of,  726 
tuberculosis  of,  7 25 
tumors  of,  722 
Vaginal  diseases  in  pregnancy,  839 
Vaginismus,  716 

antiseptic  powders  in,  717 
Vaginitis,  601,  691 
alum  in,  60i 
granular,  694 

corrosive  sublimate  in,  601 
hydrogen  peroxide  in,  601 
lead  acetate  in,  601 
senile,  694 
simple,  691 
aristol  in,  694 
benzoic  acid  in,  693 
bismuth  in,  694 
boric  acid  in,  692,  694 
carbolic  acid  in,  692 
cocaine  in,  692 
creolin  in,  692 
flaxseed  tea  in,  69li 
glycerin  in,  692 
hot  douches  in,  693 
iodoform  in,  694 
oil  in,  692 
quassia  in,  693 
rest  in,  692 
silver  nitrate  in,  693 
zinc  oxide  in,  693,  694 
tannin  in,  602 
zinc  acetate  in,  601 
carbonate  in,  601 
Valerian  in  diabetes  insipidus.  578 

in  hyperesthesia  cutis,  156 
Valerianate  of  ammonia  in  insomnia  of 

insanity,  205 
Varices  of  bladder  in  pregnancy,  848 

of  prepuce,  632 
Varicocele,  659 
palliative  treatment  of,  659 
radical  treatment  of,  659 
of  vulva,  683 
Vascular  keratitis,  !>77 
tumors  of  orbit,  1019 
Vaseline  in  gonorrhoea]  ophthalmia,  945 

in  ichthyosis,  132 
Vegetations  of  prepuce,  630 
Venereal  wart,  129 
Venesection  in  apoplexy,  286 
in  cerebritis,  320 
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Venesection  in  chronic  parenchymatous 
nephritis,  551 
in  eclampsia,  870,  871 
in  intercostal  neuralgia,  408 
in  multiple  neuritis,  332 
in  status  epilepticus,  250 
Veratrine  ointment  in  eye  diseases,  920 
Veratrum  viride  in  eclampsia,  870,  872 
Verruca,  129 
acuminata,  129 
aristol  in,  130 
arsenious  acid  in,  130 
bichloride  of  mercury  in,  130 
boric  acid  in,  130 
calomel  powder  in,  130 
cannabis  indica  in,  130 
chlorinated  lotions  in,  130 
digitata,  129 
electrolysis  in,  130 
erasion  and  caustic  in,  130 
filiformis,  129 
Lodol  in,  130 
ligation  in,  130 
magnesia  in,  130 
mercurial  ointment  in,  130 

plaster  in,  130 
necrogenica,  130 

acid  nitrate  of  mercury  in,  130 
caustic  potash  in,  130 
caustics  in,  130 
nitric  acid  in,  130 
salicylic  acid  in,  130 
silver  nitrate  in,  130 
perchloride  of  iron  in,  130 
plana,  129 

salicvlic  acid  in,  130 
senilis,  129 
silver  nitrate  in,  130 
tannic  acid  in,  130 
vulgaris,  129 
zinc  sulphate  in,  130 
Vertigo,  427 
anaemic,  438 
aural,  436 

bromides  in,  437 

counter-irritation  in,  437 

electricity  in,  437 

gelsemium  in,  437 

hydrobromic  acid  in,  437 

morphine  and  bromides  in,  437 

pilocarpine  in,  437 

potassium  iodide  in,  437 

quinine  in,  437 

sodium  salicylate  in,  437 
bromide  of  ammonium  in,  433 
cardio-vascular,  441 

iodide  of  sodium  in,  444 

nitro-glycerin  in,  444 

sorlium  arseniate  in,  445 
diet  in,  431 
emetics  in,  431 
epileptic,  433 

belladonna  in,  434 

bromide  of  sodium  in,  434 

digitalis  and  bromides  in,  434 

nitro-glycerin  in,  434 


Vertigo,  ergot  in,  432 

hepatic  disorders  as  a  cause  of,  439 
hypersemic,  438 

actual  cautery  in,  438 

bromides  in,  438 

ergot  in,  438  * 

hygiene  in,  438 

pepsin  and  charcoal  in,  438 
hysterical,  438 
neuropathic  aural,  1278 
nocturnal,  432 

bromides  in,  432 
ocular,  435 
paralyzing,  438 
of  sea-sickness,  432 

amyl  nitrite  in,  432 

antipyrine  in,  433 

bromide  of  sodium  in,  432 

chloral  in,  433 

cocaine  in,  432 

kola-seeds  in,  433 

position  in,  433 

red  gum  in,  433 
smoker's,  432 
stomachal,  434 

alkaline  bitters  in,  435 
mineral  waters  in,  435 

blisters  in,  435 

diet  in,  435 

Dujardin-Beaumetz's  antiseptic  cap- 
sules in,  435 
toxic,  432 
Vesical  calculus,  617 
diet  in,  618 
litholapaxy  in,  621 
operative  treatment  of,  620 
perineal  lithotomy  in,  620 
prophylaxis  in,  618 
suprapubic  lithotomy  in,  621 
in  women,  621 
Vesico-vaginal  fistula,  717 
Viburnum  prunifolium  in  threatened  abor- 
tion, 852 
Vienna  paste  in  lupus  exedens,  39 
Vinegar  in  tinea  capitis,  170 

in  urticaria,  57 
Vision,  impairment  of,  in  eye  diseases,  875 
Vitiligo,  140 
Vitiligoidea,  36 
Vitreous,  cholesterin  in,  1058 
diseases  of,  1055 

influence  of  menstrual  disorders  on,  1056 
malarial  affections  of,  1056 
opacities  of,  1057 
parasites  of,  1058 
purulent  inflammation  of,  1056 
syphilitic  diseases  of,  1056 
Vleminckx's  ointment  in  scabies,  168 
solution  in  acne,  1 1 2 

iu  acne  rosacea,  1 1 4 

in  acne  vulgaris,  20 

in  lichen  planus,  79 

in  psoriasis,  74 
Vomiting  of  pregnancy,  840 
Vulva,  carcinoma  of,  685 
condyloma  of,  684 
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Vulva,  condyloma  of,  aristol  in,  684 
bismuth  in,  684 
calomel  in,  684 
caustics  in,  684 
chalk  in,  684 

chloride-oftinc  paste  in,  684 

iodoform  in,  684 

ligation  of,  684 

mercurial  ointment  in,  684 

osmic  acid  in,  684 

silver  nitrate  in,  684 

starch  in,  684 
cystic  tumor  of,  682 
diseases  of,  675 

during  pregnancy,  839 
eczema  of,  680 

perineal  shield  in,  680 

sodium  hyposulphite  in,  680 
elephantiasis  of,  686 

surgical  treatment  of,  688 
eruptive  disease  of,  680 
fibroma  of,  688 
hematoma  of,  683 
hernia  of,  683 
herpes  of,  680 

aconite  in,  681 

belladonna  in,  681 

carbolic  acid  in,  681 

iodine  in,  681 

lead-and-opium  wash  in,  681 

menthol  in,  681 

morphine  in,  681 

oxide  of  zinc  in,  681 
hydrocele  of,  682 
lipoma  of,  689 
lupus  of,  685 

cauterization  in,  685 

curetting  in,  685 

excision  of  growth  in,  685 

tuberculin  in,  685 
neuroma  of,  689 
parasitic  diseases  of,  681 
pediculus  pubis  of,  682 
carbolic  acid  in,  682 
mercurials  in,  682 
sulphur  ointment  in,  682 
prurigo  of,  681 
pruritus  of,  689 

aconite  in,  691 

belladonna  in,  691 

bismuth  in,  (>91 

carbolic  acid  in,  690 

eh  Loral  in,  691 

chloroform  in,  691 

cocaine  in,  690 

codeine  in,  691 

electricity  in,  691 

hamamefis  in,  691 

ichthyol  in,  691 

iodine  in,  690,  691 

iodoform  in,  691 

lobelia  in,  691 

menthol  in,  691 

salicylic  acid  in,  691 

silver  nitrate  in,  690 
sarcoma  of,  686 


Vulva,  scabies  of,  681 

balsam  of  Peru  in,  682 
sodium  bicarbonate  in,  681 
sulphur  in,  681 
tumors  of,  682 
varicocele  of,  683 
Vulvitis,  600,  675 
aphthous,  679 

bichloride  of  mercury  in)  679 
boric  acid  in,  679 
carbolic  acid  in,  679 
salicylic  acid  in,  679 
sodium  hyposulphite  in,  679 
catarrhal,  acute,  676 

benzoated  lard  in,  677 
bichloride  of  mercury  in,  677 
carbolic  acid  in,  677 
cocaine  in,  677 
cold  cream  in,  677 
copper  sulphate  in,  677 
dusting  powders  in,  677 
iodoform  in,  677 
lead  acetate  in,  677 
opium  in,  677 
quassia  in,  677 
silver  nitrate  in,  676 
zinc  sulphate  in,  677 
oxide  ointment  in,  677 
chronic,  678 

balsam  of  Peru  in,  678 
bichloride  of  mercury  in,  678 
cautery  in,  678 
curette  in,  678 
pinus  canadensis  in,  678 
pyroligneous  acid  in,  678 
silver  nitrate  in,  678 
diphtheritic,  679 

salicylic  acid  in,  679 
douches  in,  676 
erysipelatous,  679 

bichloride  of  mercury  in,  679 
carbolic  acid  in,  679 
cold  applications  in,  679 
ichthyol  ointment  in,  679 
tincture  of  chloride  of  iron  in,  679 
follicular,  675,  678 
cautery  in,  678 
silver  nitrate  in,  678 
gangrenous,  679 
hot  applications  in,  675 
ice-bag  in,  675 
ointments  in,  676 
perineal  shield  in,  676 
phlegmonous^  675,  678 
cold  applications  in,  678 
flaxseed  poultices  in,  678 
hot  applications  in,  678 

W. 

Warburg's  tincture  in  malarial  headache 
366 

Warm  bath  in  cerebral  hypenvmia  of  in 
sanity,  207 
in  chorea,  223 
in  insomnia  of  insanity,  202 
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Warm  bath  in  myelitis,  273 

in  night-terrors,  348 

in  tetanus,  256 
Warts.   See  "verruca. 

of  eyelids,  1098 
Warty  tubercle  of  skin,  130 
Weak  sight,  1101 

Wet  pack  in  insomnia  of  insanity,  204 
Whiskey  in  apoplexy,  289 

in  cerebral  concussion,  470 

in  puerperal  peritonitis,  860 

in  shock,  476 

in  sterility,  669 

nose,  137 
White  leprosy,  141 

moles,  131 

White-precipitate  salve  in  molluscum  epi- 
theliale,  126 

in  psoriasis,  75 
Wilkinson's  ointment  in  tinea  sycosis,  165 
Wine  of  antimony  in  eczema,  84 
Writer's  cramp,  419 

arsenic  in,  425 

atropine  in,  425 

bromide  of  zinc  in,  426 

counter-irritation  in,  426 

duboisine  in,  425 

electricity  in,  426 

gymnastic  exercises  in,  425 

massage  in,  425 

morphine  in,  425 

strychnine  in,  425 

X. 

Xanthoma,  36 
Xeroderma,  131 
Xerophthalmos,  960 

cod-liver  oil  in,  960 

glycerin  in,  960 

pilocarpine  in,  960 
Xeroses,  131 


Yaws,  139 
Yeast  in  boils,  63 

Yellow  oxide  of  mercurv  in  eve  diseases, 
917,  918 


Yellow  oxide  of  mercury  in  interstitial 
blepharitis,  1092 
in  phlyctenular  keratitis,  964 
in  trachoma,  953 
sulphate  of  mercury  in  tinea  favosa,  162 
in  tinea  sycosis,  165 

Z. 

Zinc  acetate  in  vaginitis,  601 
and  resorcin  in  herpes  zoster,  68 
chloride  in  cancer  of  uterus,  782 

in  chronic  cervical  endometritis,  754 

in  lupus  exedens,  39 

in  ophthalmia  neonatorum,  939 

in  rodent  ulcer,  51 
lotions  in  acne  rosacea,  114 

in  bromidrosis,  35 

in  rhus-poisoning,  60 
ointment  in  catarrhal  vulvitis,  677 
paste  in  hoils,  64 
salts  in  epilepsy,  247 

in  muco-purulent  ophthalmia,  931 

in  persistent  urethral  discharge,  563 
sulphate  in  acute  plastic  iritis,  988 

in  catarrhal  vulvitis,  677 

in  chloasma,  123 

in  dermatitis  venenata,  59 

in  eye  diseases,  906,  909 

in  leucorrhoea,  727 

in  ophthalmia  neonatorum,  938 

in  syphilitic  warts,  130 

in  uterine  cancer,  783 

in  vaginitis,  601 
Zinc-and-calamine   lotion    in  dermatitis 
herpetiformis,  69 

in  erythema  nodosum,  55 

in  pityriasis,  75 

in  symptomatic  erythema,  54 

in  urticaria,  57 
Zinc-oxide  eye-salve,  918 
in  clavus,  128 
in  herpes  of  vulva,  681 
in  hyperidrosis,  33 
in  intertrigo,  53 
in  leucorrhoea,  727 
in  lupus  erythematosus,  43,  44 
in  miliaria,  36 
in  simple  vaginitis,  693,  694 
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Abdomen,  massage  of,  i.  276 
Abdominal  bandage  in  cholera  morbus, 
ii.  971  _ 

massage  in   intestinal    obstruction,  ii. 
1011 

section  in  intestinal  obstruction,  ii.  1012 
Aberration  of  eye,  iii.  1169 
negative,  iii.  1169 
positive,  iii.  1169 
symmetrical,  iii.  11 69 
Abortion,  iii.  851 

inevitable,  iii.  852 

hemorrhage  in,  iii.  853 

threatened,  iii.  852 
Abscess,  deep  pelvic,  i.  1056 

follicular,  iii.  581-595 

Lschio-rectal,  ii.  1055 

perityphlitis  i.  1033 

peri-urethral,  iii.  581-596 

prostatic,  iii.  597 

tubo-ovarian,  iii.  816 

of  anus,  ii.  1054 

of  auricle,  iii.  1207 

of  cornea,  iii.  965-972 

of  liver,  ii.  829 

of  lung,  ii.  581 

of  ovary,  iii.  829 

of  rectum,  i.  1054 

of  sclera,  iii.  984 
Abstracta,  i.  97 
Abstracts,  i.  97 
Acarus  folliculorum,  iii.  17 
Accommodation,  iii.  1146 
Aceta,  i.  87 

Acborion  Schonleinii,  iii.  161 
Achroma  cutis,  iii.  140,  141 
Acidulous  waters,  i.  530 
Acne,  iii.  106 
Acute  gout,  i.  996 

tuberculosis,  disseminated,  i.  849 
localized,  i.  856 

yellow  atrophy  of  liver,  i.  828 
Addison's  disease,  ii.  795 
Adenitis  in  scarlet  fever,  ii.  206 
Ainbum,  iii.  155 
Air,  i.  386,  389 

baths,  hot,  i.  511 

chemic  constitution  of,  in  therapeusis,  i. 
812 

Albinism,  iii.  141 
Albuminates  in  foods,  i.  626 
Albuminuria,  iii.  564 
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Albuminuric  retinitis,  iii.  1027 
Alcoholism,  iii.  479 

following  brain-injury,  iii.  488 

of  advanced  age,  iii.  491 
Alibert's  keloid,  iii.  16 
Alimentary  principles,  i.  025 
Alkaline  waters,  i.  519 
Alopecia,  iii.  143 

areata,  iii.  149 

circumscripta,  iii.  149 

furfuracea,  iii.  149 
Altitude  in  climatology,  i.  390 

effect  of,  on  mortality  in  phthisis, 
420 

Amblyopia,  iii.  1059 
Amenorrhea,  iii.  784 
Amyloid  degeneration  of  arterial  walls, 
766 

of  liver,  ii.  825 

.  of  spleen,  ii.  839 

disease  of  conjunctiva,  iii.  960 

kidney,  iii.  555 
Amyotrophic  lateral  sclerosis,  iii.  273 
Anemia  associated  with  acne,  iii.  100 

pernicious,  ii.  789 

primary,  ii.  784 

secondary,  ii.  779 

simple,  ii.  784 

in  gastric  cancer,  ii.  958 

in  scrofulosis,  i.  949 

of  retina,  iii.  1024 
Anemic  conditions,  food  in,  i.  696 

headache,  iii.  354 

vertigo,  iii.  438 
Anesthesia  of  pharynx,  ii.  455 
Anatomical  tubercle,  iii.  130 
Aneurism,  ii.  767 

aortic,  ii.  770 
Angina  pectoris,  ii.  746 
Angiomata  of  scrotum,  iii.  635 
Anidrosis,  iii.  32 
Animal  foods,  i.  629 
Anisometropia,  iii.  1171 
Ankyloblepharon,  iii.  1095 
Anosmia,  ii.  438 
Anteversion  of  uterus,  iii.  773 
Anthrax,  iii.  65 
Antisepsis,  L  620 
Antiseptic  dressings,  i.  610 
Anus,  abscess  of,  ii.  1053 

chancre  of,  ii.  1091 

chancroid  of,  ii.  1090 

congenital  absence  of,  ii.  1046 
malformation  of,  ii.  995 
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Anus,  erythema  of,  ii.  1123 

fistula  of,  i.  914 

herpes  of,  ii.  1123 

mucous  patches  of,  ii.  1091 

pruritus  of,  ii.  1122 
Aortic  aneurism,  ii.  7G7 

insufficiency,  ii.  709 

stenosis,  iii.  709 
Apepsia,  ii.  911 
Lphasia  in  apoplexy,  iii.  294 

in  convalescence  of  small-pox,  ii.  267 
Aphonia,  hysterical,  ii.  479 
Aphthous  stomatitis,  iii.  861 

vulvitis,  iii.  619 
Apoplexy,  iii.  275 
Apothecaries'  measure,  i.  57 

weight,  i.  57 
Appendicitis,  ii.  1025 

recurrent,  ii.  1029 
Aquse,  i.  73 

Aqueous  solutions,  i.  73 

Ardor  urime,  iii.  588 

Area  Celsi,  iii.  149 

Arsenic  inebriety,  iii,  512 

Arsenical  headache,  iii.  366 

Arterial  sclerosis,  ii.  762 

Arteries,  acute  inflammation  of,  ii.  762 

chronic  inflammation  of,  ii.  762 
Arterio-sclerosis,  ii.  762 
Arthralgia  in  lead-poisoning,  iii.  454 
Arthritis,  chronic  gouty,  i.  1000 
rheumatic,  i.  505 

rheumatoid,  i.  982 
Articular  rheumatism,  acute,  i.  967 

chronic,  i.  980 
Artificial  digestive  agents,  i.  708 
Ascending  neuritis,  iii.  322 
Asepsis,  i.  599 
Aseptic  peritonitis,  ii.  1019 
Aspermism,  iii.  66S 
A  >si nidation  of  food,  i.  632 
Asthenopia,  iii.  1101 

accommodative,  iii.  1109 

muscular,  iii.  1109 
Asthma,  ii.  519 

Astigmatism,  iii.  1108,  1162,  1167 
Atelectasis  pulmonum,  ii.  570 
Atheroma,  ii.  762 
Atomization  in  medication,  i.  38 
Atresia  of  hymen,  iii.  695 

of  vagina,  iii.  696 
Atrophia  maculosa,  and  striata,  iii.  153 

pilorum  propria,  iii.  L51 

senilis,  iii.  153 

unguis,  iii.  152 
Atrophic  catarrh,  ii.  431 

gastritis,  ii.  913 
Atrophy  of  conjunctiva,  iii.  960 

of  cutis,  iii.  153 

of  hair,  iii.  143 

of  nail,  iii.  152 

of  testicle,  iii.  651 
Atropine  conjunctivitis,  iii.  959 
Auditory  canal,  disease  of  the  bony,  iii. 
1216 

nerve,  sarcoma  of,  iii.  1286 


Aural  vertigo,  iii.  436 
Auricle,  disease  of,  iii.  1207 
Autumnal  catarrh,  ii.  420 
Avoirdupois  weight,  i.  57 
Azoospermism,  iii.  668 

B. 

Balanitis,  iii.  580,  594,  628 
Balano-posthitis,  iii.  580-595,  628 

gonorrhreal,  iii.  628 

surcinate  erosive,  iii.  628 
Baldness.    See  Alopecia,  iii. 
Balneology,  i.  514 
Barbadoes  leg,  iii.  136 
Basedow's  disease,  ii.  851 
Bath,  i.  453 
Battery,  the,  i.  214 
Bed-sores  in  apoplexy,  iii.  293 

in  hepatic  cirrhosis,  prevention  of,  ii. 
832 

in  myelitis,  iii.  272 

in  spinal  tumors,  iii.  305 
Beef-essence,  i.  648 
Beet-tea,  peptonized,  i.  712 
Bell's  palsy,  iii.  531 
Beri-beri,  iii.  335 
Biliary  colic,  ii.  836 
Bilious  headache,  iii.  366 
Biliousness,  ii.  798,  820 
Bionergv,  i.  721 
Bitter  waters,  i.  524 
Bladder,  tuberculosis  of,  i.  914 
Blanket  pack,  hot,  i.  486 
Blennorrhcea  of  conjunctiva.  See  Purulent 

Ophthalmia,  iii. 
Blepharitis,  iii.  1088 

ciliaris,  iii.  1088 

interstitial,  iii.  1088,  1091 

squamous,  iii.  1088 

ulcerative,  iii.  1088,  1091 
Blepharophimosis,  iii.  1096 
Blepharospasm,  iii.  1093 

in  eye  diseases,  iii.  878 
Blood,  diseases  of,  ii.  779 
Blood-vessels,  diseases  of,  ii.  762 
Boas'  test  for  hydrochloric  acid,  ii.  897 
Boils.    See  Furunculvs,  iii. 

in  convalescence  of  small-pox,  ii.  267 

in  diabetes  mellitus,  i.  1033 
Bones,  deformities  of,  in  rachitis,  i.  966 

tuberculosis  of,  i.  883 
Bony  tumors  of  orbit,  iii.  1019 
Bovine  heart,  ii.  709 
Bradycardia,  ii.  743 
Bradypepsia,  ii.  911 
Brain,  tuberculous  lesions  of.  i.  914 
Brand  hath,  i.  491 

Broad  ligament,  diseases  of,  iii.  808 
fibroids  of,  iii.  809 
hydrocele  of,  iii.  809 
Brom idrosis,  iii.  34 
Bronchiectasis,  ii.  oil 
Bronchitis,  acute,  ii.  535 
chronic,  ii.  548 
fibrinous,  ii.  543 
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Bronchitis  putrida,  ii.  542 
Bronchorrhcsa,  ii.  542 
Brown  induration,  ii.  70S 
zinc  lot  inns  in,  iii.  35 
Bubo,  iii.  581,  596 
Bucnemia  tropica,  iii.  136 
Buphthalmos,  iii.  981 
Hums,  iii.  60 

c. 

( Octets,  i.  100 

Cachexia  strumipriva,  ii.  850 
( !aloareous  waters,  i.  531 
Callositas,  iii.  126 
Callus.    See  Callositas,  iii. 
Cancer  of  testicle,  iii.  654 

of  uterus.    See  Uterus,  iii. 

of  vulva,  iii.  685 
Cancroide,  iii.  49 
Cancrum  oris  in  measles,  ii.  224 
Canities,  iii.  142 
Capsules,  i.  102 
Carbohydrates  in  foods,  i.  626 
Carbuncle.    See  Anthrax,  iii. 

in  diabetes  mellitus,  i.  1033 
Carcinoma  of  liver,  ii.  835 

of  spleen,  ii.  840 

of  stomach,  ii.  953 

of  thyroid  gland,  ii.  842 

of  vagina,  iii.  725 

ovarii,  iii.  833 
Cardiac  pleurisy,  ii.  656 
Cardio- vascular  vertigo,  iii.  441 
Caries  of  bony  auditory  canal,  iii.  1216 

of  teeth  during  pregnancy,  iii.  840 
Cataract,  iii.  1068 

Catarrh,  gastric,  acute,  food  in,  i.  646 

chronic,  food  in,  i.  649 
Catarrhal  conjunctivitis.    See  Ophthalmia, 
Muco-purulent,  iii. 

pneumonia,  ii.  599 

stomatitis,  ii.  859 

vulvitis,  iii.  676 
Cauliflower  excrescence,  iii.  129 
Cellulitis  in  scarlet  fever,  ii.  206 
(  crates,  i.  110 
Cerebral  abscess,  iii.  321 

anaemia  in  insanity,  iii.  208 

concussion,  iii.  457 

hypersemia  in  insanity,  iii.  206 

irritation,  iii.  464 
Cerebritis,  iii.  315 
Cerebro-spinal  fever,  ii.  40S 
convalescence  of,  ii.  414 
deafness  following,  iii.  1282 
I  lervical  massage,  i.  274 
Cervico-brachial  neuralgia,  iii.  407 
Cervico-occipital  neuralgia,  iii.  407 
<  lhalazion,  iii.  1092 
Chalybeate  waters,  i.  528 
Chamber  inhaler,  i.  835 
( 'hancre  of  anus,  ii.  1091 
( lhancroid  of  anus,  ii.  1090 
Chartse,  i.  I  16 
Chcloid,  iii.  46 


Chemosis  of  conjunctiva,  iii.  961 

Chilblains,  iii.  53,  60 

(  hloasma,  iii.  122 

( !hloralism,  iii.  506 

Chloro-anremia  in  gastric  ulcer,  ii.  952 

Chlorof'ormism,  iii.  503 

( Shlorosis,  ii.  789 

Cholera,  epidemic,  ii.  975 

infantum,  ii.  979 

morbus,  ii.  971 
Chondritis  of  larynx,  ii.  469 
Chordee,  iii.  588 
Chorea,  iii.  227 
Chorionitis,  iii.  135 
Choroid,  coloboma  of,  iii.  1041 
Choroiditis,  iii.  103S 
Choroido-retinitis,  iii.  1038 
Chronic  tuberculosis,  localized,  i.  856 
Chyluria,  iii.  562 
Ciliary  body,  diseases  of,  iii.  1000 
Circumscribed  peritonitis,  ii.  1019 
Cirrhosis  of  liver,  ii.  831 
Cirrhotic  ovaritis,  iii.  826 
Clarke's  rule  for  dosage,  i.  33 
Clavus,  iii.  127 

Clergyman's  sore  throat,  ii.  447 
Climate,  i.  385 

Climates,  classification  of,  i.  406 
Clonic  facial  spasm,  iii.  520 
Coast  climates,  i.  409 
Cocainism,  iii.  508 
Colic  in  lead-poisoning,  iii.  454 
Collodions,  i.  82 
Coma,  iii.  346 
Combining  of  drugs,  i.  49 
Comedones,  iii.  26 
Compulsory  vaccination,  i.  558 
Condyloma,  iii.  129 

of  vagina,  iii.  725 

of  vulva,  iii.  684 
Confections,  i.  107 

Congenital  absence  of  rectum,  ii.  1046 

cataract,  iii.  106S 

malformation  of  rectum,  ii.  1045 

stricture  of  rectum,  ii.  1045 
Congestive  apoplexy,  iii.  27s 
Conical  cornea,  iii.  980,  1170 
Conjunctiva,  diseases  of,  iii.  929 

extensive  lacerations  of,  iii.  117'.' 

foreign  body  in.  iii.  1181 

hypersemia  of,  iii.  929 
local  measures  in,  iii.  930 

scalds  and  burns  of,  iii.  1179 

wounds  of.  iii.  1179 
Conjunctivitis  festival  is,  iii.  95S 

catarrhal.    See  Ophthalmia,  Mnco-puru- 
lent,  iii. 

chronic.    See  Ophthalmia,  Chronic,  iii. 

due  to  gonorrhoea,  iii.  599 
( lonsecutive  peritonitis,  ii.  1015 
<  lonstipation,  food  in,  i.  658 

in  acne,  iii.  107 

in  gout,  i.  996 

in  lead-poisoning,  iii.  454 

in  pregnancy,  iii.  835 
Consumption,  i.  885 
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Contagious  molluscum.     See  Molluscum 

Epitheliale,  iii. 
(  bnvalescence,  food  in,  i.  645 
Convulsions,  general,  in  rachitis,  i.  961 
Convulsive  tremors,  iii.  448 
Coprodyscinesia,  iii.  420 
Corn.    See  Clavws,  iii. 

plaster,  iii.  128 
Cornea,  diseases  of,  iii.  965,  972 
Cornu  cutaneum,  iii.  128 

humanum,  iii.  128 
Corpulence,  massage  in,  i.  305 
(Jorrigan  pulse,  ii.  710 
Coryza,  ii.  418,  463 
Couperose,  iii.  22 
Cowling's  rule  for  dosage,  i.  34 
Cowperitis,  iii.  581,  596 

idiosyncratic,  ii.  420 
Craniotabes  in  rachitis,  i.  965 
Croupous  ophthalmia,  iii.  945 

otitis  media,  iii.  1244 
Crural  neuralgia,  iii.  410 
Cups,  sanitary,  for  sputa  in  tuberculosis,  i. 
733 

Cure,  grape,  i.  707 
koumiss,  i.  704 
milk,  i.  7ni) 
rest,  i.  227 

Swedish  movement,  i.  247 

whey,  i.  700,  703 
Current-differentiation,  i.  148 
Curvature  of  spine,  lateral,  massage  in,  i. 
329 

Cuspidors,  sanitary,  for  sputa  in  tubercu- 
losis, i.  733 
Cutaneous  diphtheria,  ii.  514 

horns.    See  Cornu  Cutaneum,  iii. 
Cyclic  insanity,  iii.  223 
Cyclitis.  plastic,  iii.  1000 

purulent,  iii.  1000 

serous,  iii.  1000 
Cystic  disease  of  testicle,  iii.  656 

tumor  of  vulva,  iii.  682 
Cystitis,  iii.  611 

chronic,  iii.  612 

in  apoplexy,  iii.  294 

in  diabetes  mellitus,  i.  1033 

in  gonorrhoea,  iii  596 

in  spinal  tumors,  iii.  304 
Cystoma  of  vagina,  iii.  722 
Cysts  of  conjunctiva,  iii.  961 

of  corpus  luteum,  iii.  827 

of  evelids,  iii.  1098 

of  orbit,  iii.  1079 

of  ovary,  iii.  827 

of  scrotum,  iii.  635 

D. 

Dacryocystitis,  iii.  1085 
Dacryops,  iii.  1081 
Danoel's  treatment  of  obesity,  i.  681 
Dandruff;  iii.  28 

Deaf-dumbness,  nerve-lesions  following,  iii. 
1286 

Death,  method  of,  in  disease,  i  23 


Death,  principal  causes  of,  i.  541 
Decocta,  i.  86 
Decoctions,  i.  86 

Deformities  of  bones  in  rachitis,  i.  866 
Delirium  ferox  in  small-pox,  ii.  253 
Demodex  folliculorum,  iii.  26 
Dengue,  ii.  359 
Dentition,  abnormal,  ii.  868 

delayed,  ii.  869 
Dermatalgia,  iii.  156 
Dermatitis,  iii.  58 
Dermoid  cyst,  iii.  833 
i  Destruction  of  infectious  material  contain- 
ing spores,  i.  595 
of  pathogenic  bacteria  which  do  not 
form  spores,  i.  596 
Deviation  of  nasal  septum,  ii.  428 
Diabetes  insipidus,  iii.  576 
mellitus,  i.  1009 
gangrene  in,  i.  1033 
tendencv  to  phthisis  pulmonalis  in,  i. 
1033 

Diabetic  coma,  i.  1034 

headache,  iii.  365 

retinitis,  iii.  1031 

vulvitis,  iii.  997 
Diagnosis,  electricity  as  a  means  of,  i.  152 
Diaphragmatic  pleurisy,  ii.  657 
Diarrhoea,  food  in,  i.  659 

in  gastric  cancer,  ii.  958 

in  liver  diseases,  ii.  819 

in  pregnancy,  iii.  843 

in  rachitis,  i.  958 

in  typhoid  fever,  ii.  313 

tendency  to,  in  diabetes  mellitus,  i.  1032 
Diathesis,  scrofulous,  i.  942 
Diffuse  keratitis,  iii.  977 
Digestive  agents,  artificial,  i.  708 

disturbances  in  rachitis,  i.  958 

organs,  food  in  diseases  of,  i.  646 
Dilatation  of  stomach,  ii.  960 

food  in,  i.  654 
Diphtheria,  ii.  485 
Diphtheritic  otitis  media,  iii.  1244 

vulvitis,  iii.  679 
Dipsomania,  iii.  489.    See  Alcoholism,  iii. 
Disease,  basal  condition  in,  i.  24 
Disinfectants,  i.  583 
Disinfection,  i.  573 
Dislocated  ovaries,  iii.  825 
Displacement  of  ovaries,  iii.  825,  820 
Distichiasis,  iii.  1096 
Dittrich's  plugs,  ii.  542 
Dosage,  i.  29 

Douche,  the,  in  hydrotherapy,  i.  502 
Drinking,  water-,  i.  510 
Dropsies,  ovarian,  massage  in,  i.  333 
Dropsy,  massage  in,  i.  307_ 
Drugs,  combination  of,  i.  53 

combining  of,  i.  49 
Drumhead,  diseases  of,  iii.  1221 

rupture  of,  iii.  1221 
I     tubercle  of,  iii.  1222 
Dry  catarrh,  ii.  431 

Dysenteric  ulceration  of  rectum,  ii.  1093 
Dysentery,  ii.  985 
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Dysmenorrhea,  iii.  787 
Dyspepsia,  ii.  911 

Dujardin-Beaumetz  dietary  in,  i.  657 

food  in,  i.  (554 

inflammatory,  ii.  903 

Lenbe's  dietary  in,  i.  657 

massage  in,  i.  292 

nervous  electricity  in,  i.  196 

in  rachitis,  i.  958 

the  douche  in,  i.  505 
Dyspeptic  headache,  iii.  366 

E. 

Ebstein's  treatment  of  obesity,  i.  682 
Ecchymosis  of  conjunctiva,  iii.  961 
Eclampsia,  iii.  869 

in  scarlet  fever,  ii.  217 
Ecphyaditis,  ii.  1025 
Ectopy  of  testicle,  iii.  641 
Ectropion,  iii.  1097 
Eczema,  iii.  80 
Eggs  as  a  food,  i.  631 

Egyptian  ophthalmia.     See  Ophthalmia, 

Granular,  iii. 
Electrical  application,  methods  of,  i.  155 
Electricity,  i.  148  . 
Electrodes,  external,  i.  217 

internal,  i.  216 
Electrolysis,  i.  224 
Electro-therapeutics,  i.  133 
Elephant  leg,  iii.  136 
Elephantiasis,  iii.  136 
Elixirs,  i.  81 

Elongation  of  uvula,  ii.  440 

Emaciation  in  scurvy,  treatment  of,  i.  1007 

Embolism,  ii.  767 

pulmonary,  ii.  583 

of  retinal  vessels,  iii.  1033 
Emmetropia,  iii.  1146 
Emotions,  effect  of,  upon  disease,  i.  41 

in  therapeutics,  i.  41 
Emphysema  of  conjunctiva,  iii.  961 

of  the  lungs,  ii.  558 

cardiac  complications  of,  ii.  568 

of  orbit,  iii.  1078 
Empiricism  in  therapeutics,  i.  17 
Emplastra,  i.  115 
Empysema,  ii.  659 
Encephalitis,  iii.  315 
Enchondroma  of  scrotum,  iii.  635 

of  testicle,  iii.  656 
Encysted  pleurisy,  ii.  658 
Endarteritis  deformans,  ii.  762 
Endermic  medication,  i.  37 
Endocarditis,  acute,  ii.  <>'.)2 

in  acute  articular  rheumatism,  i.  977 

in  measles,  ii.  223 

in  scarlet  fever,  ii.  218 

malignant,  ii.  698 
Endometritis,  acute,  iii.  692 

cervical,  of  pregnancy,  iii.  838 

chronic  cervical,  iii.  749 
corporeal,  iii.  757 
Energy,  reinforcement  of,  i.  736 

vital,  i.  721 


Exophthalmos,  iii.  1075 
Entropion,  iii.  1097 
Ephehdes.    Sec-  Lentigo,  iii. 
Epididymitis,  iii.  598 
Epilepsy,  iii.  234.   See  also  Status  Epilep- 
ticus,  iii. 

electricity  in,  i.  175 
Epileptic  dementia,  iii.  251 

insanity,  iii.  221,  251 

vertigo,  iii.  433 
Epileptiform  neuralgia,  iii.  396 

vertigo,  iii.  433 
Episcleritis,  iii.  982 
Epistaxis  in  measles,  ii.  22.'! 
Epithelial  cancer  of  eyelids,  iii.  1098 
Epithelioma,  iii,  49 

of  conjunctiva,  iii.  962 

of  scrotum,  iii.  635 
Erosions  of  cornea,  iii.  981 
Erysipelas,  iii.  61 

in  convalescence  of  small-pox,  ii.  267 

of  larynx,  ii.  477 

of  pharynx,  ii.  452 
Erysipelatous  vulvitis,  iii.  679 
Esophoria,  iii.  1114 
Essence,  beef,  i.  648 
Estheomene,  ii.  1089 
Ethereal  solutions,  i.  82 
Eversion  of  punctum,  iii.  1085 
Exercise  in  diabetes  mellitus,  i.  1023 

general,  i.  339,  384 
Exophoria,  iii.  1114 
Exophthalmic  goitre,  ii.  851 

electricity  in,  i.  178 
Exophthalmos,  iii.  1075 

pulsating,  iii.  1080 
External  haemorrhoids,  ii.  1070 
Extracts,  i.  96 

fluid,  i.  92 

malt,  i.  708 
Extra-peritoneal  abscess,  ii.  1025 

adhesions,  ii.  723 
Extra-uterine  pregnancy,  iii.  857 
Eye,  diseases  of,  iii.  875 

massage  in,  i.  335 
Eyeball,  foreign  bodies  within,  iii.  1192 

injuries  of,  iii.  1182 
Eyelids,  burns  and  scalds  of,  iii.  1178 

"cysts  of,  iii.  1098 

deformity  of,  iii.  1095 

diseases  of  skin  of,  iii.  1087 

tumors  of,  iii.  1098 

wounds  of,  iii.  1177 
Eye-strain,  iii.  1141 

from  astigmatism,  iii.  1167 

F. 

Facial  hemiatrophy,  iii.  534 

spasm,  iii.  520 
Faradization,  general,  i.  158 

localized,  i.  156 
Far  sight,  iii.  !  106,  1151 
Fats  in  food,  i.  626 

Fatty  degeneration  of  arterial  walls,  ii.  766 
of  retina,  iii.  1024 
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Fatty  degeneration  of  liver,  ii.  822 

of  scrotum,  iii.  635 
Feeding,  forced,  i.  699 

rectal,  i.  713 
Fibrinous  bronchitis,  ii.  543 
Fibroid  phthisis,  chronic,  i.  893 
Fibroids  of  broad  ligaments,  iii.  809 

of  uterus.    See  Utei'us,  iii. 
Fibroma,  iii.  47 

of  scrotum,  iii.  635 

of  vagina,  iii.  724 

of  vulva,  iii.  68S 
Fig  wart,  iii.  129 
Fish-skin  disease,  iii.  131 
Fistula  in  ano,  i.  914 

varieties  of,  i.  1058 
Fistula'  of  vagina,  iii.  717 
Flannel  rash,  iii.  31 
Flatulence  in  liver  disease,  ii.  817 
Flimmer  scotoma,  iii.  1032 
Fluid  extracts,  i.  92 
Follicular  ophthalmia,  iii.  947 

pharyngitis,  ii.  447 

vulvitis,  iii.  675,  678 
Folliculitis,  iii.  631 

barbae.    See  Sycosis,  iii. 
Food  accessories,  i.  626 
Foods,  i.  625 
Forced  feeding,  i.  699 
Foreign  body  in  auditory  canal,  iii.  1218 
iu  eye,  iii.  878 
in  larynx,  ii.  483 
in  pharynx,  ii.  455 
Founder's  treatment  of  syphilis,  ii.  46 
Fragilitis  crinium,  iii.  152 
Frambiesia,  iii.  139 
Franklinization,  i.  164 
Freckles.    See  Lentigo,  iii. 
Frehjahr's  catarrh,  iii.  958 
Frontal  and  maxillary  sinuses,  inflamma- 
tion of,  ii.  435 
Frost-bites,  iii.  60 

Fruits  permitted  in  diabetes  mellitus,  i. 

1020 
Full  bath,  i.  491 

graduated,  i.  492 
Functional  derangement  of  liver,  massage 

in,  i.  300 
Fungous  aural  disease,  iii.  1215 
Furuncular  diathesis,  ii.  267 
Furunculus,  iii.  63 
of  auditory  canal,  iii.  1204 

G. 

Galactorrhea,  iii.  868 
Gall-ducts,  acute  catarrhal  inflammation 
of,  ii.  833 

adhesive  inflammation  of,  ii.  835 

occlusion  of,  ii.  835 
Gall-stones,  ii.  835 
Galvanization,  central,  i.  161 

localized,  i.  156 
Gangrene  in  diabetes  mellitus,  i.  1033 

in  measles,  ii.  223 
Gangrenous  otitis  media,  iii.  1246 


Gangrenous  stomatitis,  ii.  865 

vulvitis,  iii.  679 
Gastralgia  in  gastric  ulcer,  ii.  947 
Gastrectasis,  ii.  960 

<  rastric  atony,  ii.  911 

cancer,  food  in,  i.  653 
catarrh,  acute,  ii.  903 
food  in,  i.  646 
chronic,  ii.  911 
food  in,  i.  649 
dilatation,  food  in,  i.  654 
ulcer,  food  in,  i.  652 
Gastrorrhoea  acidi  simplex,  ii.  893 
Gelatinous  substances  in  nutrition,  i.  626 
General  exercise,  i.  339,  384 

paralysis,  iii.  225 
Geographical   distribution  of  disease,  i. 
401 

Gerlier's  disease,  iii.  438 

Germain  See's   treatment  of  obesity,  i. 

.  ,685 

Gingivitis  in  diabetes  mellitus,  treatment 

of,  i.  1031 
Glands,  scrofulous,  treatment  of,  i.  949 
Glans  penis,  horny  growths  of,  iii.  632 
I J  laueoma,  iii.  1070 
Gleet,  iii.  585 

treatment  of,  iii.  594 
Glioma  of  retina,  iii.  1037 
Glossary  of  terms  and  titles  used  in  med- 
icine, i.  62 

<  Hossitis,  acute,  ii.  873 
( I  lossy  skin,  iii.  154 

Gluten  flour,  modes  of  preparing,  i.  1018 
Glycerin  as  a  substitute  for  sugar  in  dia- 
betes mellitus,  i.  1021  ' 
Glycerita,  i.  79 
Goitre,  ii.  842 

exophthalmic,  i.  178 
Gonorrhoea,  iii.  579 
Gonorrhceal  balanitis,  iii.  628 

epididymitis,  iii.  645 

iritis,  iii.  997 
Gout,  i.  987 

acute,  i.  996 

constipation  in,  treatment  of,  i.  996 
retrocedent,  treatment  of,  i.  1000 
Gouty  arthritis,  chronic,  local  treatment 
of,  i.  1000 
iritis,  iii.  997 
Graafian  cyst,  enlarged,  iii.  827 
Granular  conjunctivitis.    See  Ophthalmia, 
Granular,  iii. 
vaginitis,  iii.  694 
( !  rape  cure,  i.  707 

in  ascites  of  liver  disease,  ii.  813 
Graves'  disease,  ii.  851 
( iravness  of  hair,  iii.  1  12 
'urns,  spongy  and  bleeding,  in  scurvy, 
treatment  of,  i.  1007 
suppurative  inflammation  of,  ii.  869 
Gutta  rosea,  iii.  22 

Gymnastic  exercise  in  writer's  cramp,  iii. 
425 

Gymnastics,  vocal,  i.  331 
Gynecology,  electricity  in,  i.  204 
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Hiibits,  influence  of,  on  dosage,  i.  38 

I  [aematemesis  in  cancer  of  stomach,  ii.  957 

in  gastric  ulcer,  ii.  948 
I [sematocele,  iii.  638 
Haematoma  following  labor,  iii.  865 

of  ovaries,  iii.  828 

dt'  vulva,  iii.  683 
Haemato-salpinx,  iii.  819, 
Haemoglobin  in  gastric  ulcer,  ii.  952 

in  simple  anaemia,  ii.  788 
Haemoglobintemia,  ii.  793 
Haemophilia,  ii.  795 
Haemorrhage  in  liver  diseases,  ii.  818 

in  small-pox,  ii.  254 
Haemorrhagic  infarcts  of  spleen,  ii.  839 

otitis  media,  iii.  1247 

pleurisy,  ii.  655 
Haemorrhoids,  ii.  1070 
Haemothorax,  ii.  680 
Hahnemannism,  i.  18 
Hair-blanching,  iii.  142 
Half  bath,  i.  489 

Hallucinations  in  insanity,  iii.  212 
Hay  fever,  ii.  420 
Headache,  iii.  351 

anaemic,  iii.  354 

arsenical,  iii.  366 

carious  teeth  as  a  cause  of,  iii.  371 

diabetic,  iii.  365 

dyspeptic  or  bilious,  iii.  36fi 

extracranial  causes  of,  iii.  374 

from  excessive  brain-work,  iii.  362 

from  inhalation  of  gases,  iii.  366 

hyperaemic,  iii-  359 

lithaemic,  iii.  358 

malarial,  iii.  365 

meningitic,  iii.  373 

nasal  defects  as  a  cause  of,  iii.  370 

neurasthenic,  iii.  367 

ocular,  iii.  369 

organic,  iii.  372 

ovarian,  iii.  371 

rheumatic,  iii.  374 

saturnine,  iii.  366 

sympathetic  or  reflex,  iii.  368 

toxaemic,  iii.  363 

uraemic,  iii.  365 

uric-acid,  iii.  364 

uterine,  iii.  358 

of  childhood,  iii.  387 
Health  service,  national,  i.  567 

State  boards  of,  i.  543 
functions  of,  i.  566 
Hearing,  alteration  of,  due  to  quinine  and 

salicylic  acid,  iii.  1280 
Heart,  diseases  of,  ii.  705 

and  great  blood-vessels,  diseases  of,  cli- 
matic changes  in,  i.  437 
1  [eart-hurry,  paroxysmal,  ii.  7  13 
Hemianopsia,  iii.  1062 
I  [emicrania,  iii.  375 
Hepatic  abscess,  ii.  829 

affections,  influence  of  climate  upon,  i. 
449 


Hepatic  colic,  ii.  836 
Hepatitis,  acute  local,  ii.  829 

syphilitic,  ii.  832 

tubercular,  ii.  833 
Hereditary  syphilis,  ii.  17 
Hernia,  massage  in,  i.  302 

of  ovaries,  iii.  825 

of  vulva,  iii.  683 
Herpes  of  anus,  ii.  1123 

facialis  or  febrilis,  iii.  66 

progenitalis,  iii.  67,  629 

simplex,  iii.  66 
of  vulva,  iii.  680 
Heterophonia,  iii.  1114 
Hide-bound  skin,  iii.  135 
Hirsuties.    See  Hypertrichosis,  iii. 
Hives,  iii.  55 
Hoariness,  iii.  142 
Homoeopathy,  i.  18 
Honevs,  i.  77  • 
Hordeolum,  iii.  1092 
Horny  growths  of  glans  penis,  iii.  632 

tumor,  iii.  128 
Horseshoe  fistula,  ii.  1059 
Hospitals  for  insane,  iii.  172 
Hot  blanket  pack,  i.  486 

pack,  local,  i.  487 
wet,  i.  486 
Hot-air  and  vapor  baths,  i.  511 
Humidity,  i.  392 
Hunterian  chancre,  ii.  17 
II  valine  degeneration  of  arterial  walls,  ii. 
766 

Hyalitis,  iii.  1055 

Hydatid  cyst  of  liver,  ii.  825 

of  spleen,  ii.  840 
Hydraemia,  massage  in,  i.  309 
Hydrocarbons,  i.  626 
Hydrocele,  iii.  636 

of  broad  ligaments,  iii.  809 

carbolic  acid  in,  iii.  638 

iodine  in,  iii.  637 

funicular,  iii.  638 
Hydropericardium,  ii.  704 
Hydropneumothorax,  ii.  682 
Hydrosalpinx,  iii.  812,  819,  820 
Hydrotherapy,  i.  453 
Hydrothorax,  ii.  679 
Hymen,  atresia  of,  iii.  695 
Hyperemia  of  conjunctiva,  iii.  929 

of  retina,  iii.  10-4 
Hyperaemic  vertigo,  iii.  438 
Hyperaesthesia  cutis,  iii.  156 

of  pharynx,  ii.  454 
1  [yperidrosis,  iii.  32,  33 
Hypermetropia,  iii.  1106,  1151 
Hyperopia,  iii.  1 151 
I [yperphonia,  iii.  Ill  I 
Hyperpyrexia  in  acute  articular  rheuma- 

'  tism,  i.  978 
Hypertrichosis,  iii.  133 
I [ypertrophied  tonsils,  ii.  I">v 
1  [ypertrophy  of  hair,  iii.  133 

of  spleen,  ii.  838 
Hypodermic  medication,  i.  36 
Hypopyon-keratitis,  iii.  966 
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Bypostatic  congestion  in  typhoid  fever, 

ii.  314 
I  [ypotrophy,  i.  718 
Hysteria  of  pregnancy,  iii.  S49 

i  i  st-cure  for,  i.  227 
Hysterical  aphonia,  ii.  479 

tremors,  iii.  447 

vertigo,  iii.  438 

I. 

Ichthyosis,  iii.  131 
Idiopathic  peritonitis,  ii.  1015 
Idiosyncrasy,  i.  43 

in  syphilis,  ii.  69 
Impacted  cerumen,  iii.  1209 
Imperial  measure,  i.  57 
Impetigo,  iii.  117 
Impotence,  iii.  660 

electricity  in,  i.  200 
Incompatibilities,  summary  of,  i.  126 
Incontinence  of  urine  in  pregnancy,  iii. 
S48 

Indication,  therapeutic,  i.  22 
Indigestion,  acute,  ii.  903 

food  in,  i.  654 
Inebriety,  iii.  479 
Infantile  ovaries,  iii.  824 

paralysis,  iii.  267 

peritonitis,  ii.  1019 
Infants'  food,  Liebig's,  i.  709 
Infecting  chancre,  ii.  17 
Infectious  peritonitis,  ii.  1019,  1020 
Inflammation  of  sheath  of  Tenon,  iii.  1078 
Inflammatory  dyspepsia,  ii.  903 
Infusions,  i.  84 

Inhaler,  bead,  Richardson's,  i.  829 

chamber,  i.  835 

Evans's  pocket,  i.  836 
Inherited  keratitis,  iii.  977 
Inland  climates,  i.  409 
Insane,  amusements  for,  iii.  183 

hallucinations  of  hearing  in,  iii.  1277 

hospitals  for,  iii.  172 
Insanity,  electricity  in,  i.  195 

cerebral  ana?mia  in,  iii.  208 
hyperemia  in,  iii.  206 

cyclic,  iii.  223 

epileptic,  iii.  224 

forms  of,  iii.  221 

hallucinations  in,  iii.  212 

hospital  treatment  of,  iii.  171 

insomnia  in,  iii.  202 

medical  treatment  of.  iii.  193 

moral  treatment  of,  iii.  220 
Insomnia,  iii.  337 
Interlobar  pleurisy,  ii.  658 
rntermittenl  malarial  fever,  ii.  348 
Internal  ear,  concussion  of,  iii.  1284 
diseases  of,  iii.  1276 
syphilitic  diseases  of,  iii.  1272 

electrodes,  i.  216 

hemorrhoids,  ii.  1072 
Interstitial  blepharitis,  iii.  1088,  1091 

keratitis,  iii.  977 

salpingitis,  iii.  819,  821 


Intestinal  obstruction,  massage  in,  i.  302 
Intestine,  chronic  obstruction  of,  ii.  1005 
internal  strangulation  of,  ii.  999 
malformations  of.  ii.  997 
obstruction  of,  ii.  995 

from  foreign  bodies,  ii.  1002 
paralysis  of,  ii.  1003 
Intracranial  tumors,  iii.  294 
cystic,  iii.  297 
diathetic,  iii.  294 
medicinal  treatment  of,  iii.  300 
miscellaneous,  iii.  295 
operative  treatment  of,  iii.  295 
osteo-fibroid,  iii.  295 
sarcomatous,  iii.  294 
Intra-uterine  peritonitis,  ii.  1019 
Intubation  in  acute  laryngitis,  ii.  468 
in  diphtheria,  ii.  503 
in  spasm  of  larynx,  ii.  480 
Intussusception,  ii.  996 

massage  in,  i.  302 
Inunctions  in  syphilis,  ii.  75,  82 
Iodide  idiosyncrasy  in  syphilis,  ii.  69 
Iodism  in  syphilis,  ii.  70 
Iris,  injuries  to,  iii.  998 
sarcoma  of,  iii.  999 
tubercles  of,  iii.  999 
tumors  of,  iii.  999 
Irrigation  of  the  stomach,  i.  508 
Ischio-rectal  abscess,  ii.  1055 
Island  climates,  i.  409 
Itching  of  the  skin  in  diabetes  mellitus, 
i.  1032 

J. 

Jacob's  ulcer,  iii.  51 
Jamaica-ginger  inebriety,  iii.  517 
Jaundice,  chronic  catarrhal,  ii.  834 

in  liver  diseases,  ii.  815 

of  pregnancy,  iii.  844 
Joints,  inflammation  of,  in  scarlet  fever,  ii. 
218 

stiffened,  in  gout,  treatment  of  i.  1007 
tuberculosis  of,  i.  883 

K. 

Kaolin  in  chloasma,  iii.  123 
Kaupferose,  iii.  22 
Kefyr,  i.  706 

Keloid  of  Addison,  iii.  135 

Keratitis,  iii.  977 

Keratoma.    See  CaUositas,  iii. 

Kidney  diseases,  climatic  change  in,  i.  -1-12 

of  pregnancy,  iii.  844 

tuberculosis  of  the,  i.  914 
Koch's  treatment  of  tuberculosis,  i.  872 
Koumyss.  comparison  of,  with  mare's  milk, 
i.  706 

composition  of,  i.  70C> 

cure,  i.  701 
Kraurosis  of  vulva,  iii.  154 

I,. 

Labor,  iii.  868 
delayed,  iii.  858 
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Labyrinth,  acute  purulent  inflammation  of, 
iii.  L282 

changes  in,  following  fevers,  iii.  1284 
Lacerations  of  vagina,  iii.  700 
Lachrymal  apparatus,  diseases  of,  iii.  1081 

gland,  acute  inflammation  of,  iii.  L081 
subacute  inflammation  of,  iii.  1081 
tumors  of,  iii.  1081 

ophthalmia,  iii.  959 

passages,  strictures  of,  iii.  1081 
Lamellar  cataract,  iii.  1009 
Laryngeal  diphtheria,  ii  500 
Laryngismus  stridulus,  ii.  479 

in  rachitis,  i.  962 
Laryngitis,  acute,  ii.  467 

chronic,  ii.  469 

climatic  change  in,  i.  437 

dry,  ii.  471 

sicca,  ii.  471 

subacute,  ii-  461 

syphilitic,  ii.  476 

tubercular,  ii.  471 
Larynx,  erysipelas  of,  ii.  477 

foreign  bodies  in,  ii.  483 

motor  paralysis  of,  ii.  478 

nervous  diseases  of  the,  electricity  in,  i. 
204 

neuroses  of,  ii.  478 

perichondritis  and  chondritis  of,  ii.  469 

secondary  oedema  of,  ii.  468 

spasm  of,  ii.  480 

tumors  of,  ii.  480 
Latent  peritonitis,  ii.  1018 
Lateral  curvature  of  the  spine,  massage  in, 
i.  329 

sclerosis,  massage  in,  i.  323 
Latitude,  i.  390 
Lead-poisoning,  iii.  449 
Leanness  and  defective  nutrition,  food  in, 
i.  688 

Lens,  diseases  of,  iii.  1063 
dislocation  of,  iii.  1069 
Lenses,  iii.  1175 
Lentigines.    See  Lentigo,  iii. 
Lentigo,  iii.  121 
Leptothrix,  iii.  152 

Lesions,  tubercular,  treatment  of,  i.  848 
Leube's  dietaries  for  diabetes  mellitus,  i. 
657 

meat  solution,  i.  713 
test  for  motor  activity  of  stomach,  ii. 
901 

Leucasmus,  iii.  140 
1  /eucocyl hsemia,  ii.  7iM 

massage  in,  i.  309 
Leukoderma,  iii.  110,  141 
1  /eucoma,  ii.  S75 
I  ieucopathia,  iii.  140,  M 1 
Lenooplakia  oris,  ii.  875 
Leucorrhoea,  cervical,  iii.  727 

corporeal,  iii.  728 

tubal,  iii.  729 

vaginal,  iii.  728 
Leukemic  retinitis,  iii.  1025 
Lichen  circinatus  serpiginosus,  iii.  31 

pilaris.   See  Keratosis  Pilaris,  iii. 


Lichen  planus,  iii.  78 
ruber,  iii.  80 

arsenic  in,  iii.  80 
tropicus,  iii.  35 
urticarius,  iii.  56 
Liebig's  infants'  food,  i.  709 
Light,  i.  394 
Liniments,  i.  83 
Lipoma  of  vagina,  iii.  725 

of  vulva,  iii.  689 
Liquores,  i.  75 
Lithsemic  headache,  iii.  358 
Lithiasis  conjunctiva;,  iii.  959 
Lithuria,  iii.  569 
Liver,  abscess  of,  ii.  829 
acute  congestion  of,  ii.  824 
yellow  atrophy  of,  ii.  828 
amyloid  degeneration  of,  ii.  825 

iodine  in,  ii.  825 
carcinoma  of,  ii.  835 
chronic  congestion  of,  ii.  824 
cirrhosis  of,  ii.  831 
diseases  of,  ii.  797 
ascites  in,  ii.  810 
diarrhoea  in,  ii.  819 
tlatulence  in,  ii.  817 
haemorrhage  in,  ii.  818 
haemorrhoids  in,  ii.  819 
itching  in,  ii.  816 
jaundice  in,  ii.  815 
vomiting  in,  ii.  818 
functional  derangement  of,  massage 
i.  300 

hydatid  cysts  of,  ii.  825 
spots,  iii.  122 
Localized  palsies,  iii.  529 
spasms,  iii.  519 
tuberculosis,  acute,  i.  856 
chronic,  i.  856 
Locomotor  ataxia,  iii.  259 
electricity  in,  i.  191 
massage  in,  i.  322 
Lumbar  neuralgia,  iii.  410 
Lumho-abdominal  neuralgia,  iii.  410 
Lungs,  abscess  of,  ii.  581 
embolism  of,  ii.  583 
emphysema  of,  ii.  558 
gangrene  of,  ii.  578 
hypenemia  of,  ii.  5S3 
(edema  of,  ii.  582 
passive  congestion  of,  ii.  583 
Lupus,  i.  881 
erythematosus,  iii.  42 
exedens,  iii.  37 
of  conjunctiva  iii.  962 
of  eyelids,  iii.  1098 
of  vulva,  iii.  685 
Bebaceus,  iii.  42 
fcuberculeux,  iii.  37 
vulgaris,  iii.  37 
Luxation  of  testicle,  iii.  646 
Lymphadenoma  of  testicle,  iii.  656 
Lymphangiectasia    of  conjunctiva, 
960 

Lymphangitis,  iii.  581,  596 
of  prepuce,  iii.  631 
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Lymph-scrotum,  iii.  137 
Lymph-tumor,  iii.  137 

M. 

Malarial  albuminuria,  iii.  568 

anaemia,  ii.  356 

cachexia,  ii.  356 

diseases,  ii.  328 

bsematuria,  ii.  356 

headache,  iii-  365 

multiple  neuritis,  iii.  33  1 

splenic  enlargement,  ii.  357 
Malignant  disease  of  ovary,  iii.  833 

endocarditis,  ii.  698 

growths  of  penis,  iii.  632 

measles,  ii.  226 

myopia,  iii.  1044 

peritonitis,  ii.  1018 

pustule,  iii.  66 
Malt  extracts,  i.  708 
Malted  foods,  i.  708 
Malum  perforans  pedis,  iii.  155 
Mania,  acute,  iii.  222 
Massage,  i.  261 
Masticatory  spasm,  iii.  519 
Maxillary  sinus,  purulent  inflammation  of, 
'ii.  436 

Meals,  frequency  of,  in  tuberculosis,  i.  765 
Measles,  ii.  219 

cancrum  oris  in,  ii.  224 

malignant,  ii.  226 

mici'o-organisms  of,  ii.  219 
Measure,  apothecaries',  i.  57 
Measures,  i.  57 

domestic,  i.  5S 
Meat  peptones,  i.  711 

powdered  raw,  i.  700 

solution,  Leube's,  i.  713 
Mechano-therapy,  i.  339 
Medicated  waters,  i.  73 

wines,  i.  91 
Medic-it  ion,  i.  37 

Medicine,  terms  and  titles  used  in,  i.  62 
Meibomian  glands,  retention  cvsts  of,  iii. 
1093 

Melamemia,  ii.  792 
Melancholia,  iii.  222 
Melanoderma.    See  Chloasma,  iii. 
Melanotic  sarcoma  of  scrotum,  iii.  635 
Mellita,  i.  77 

Membranous  labvrinth,  acute  inflammation 
of,  iii.  1282 

occlusion  of  rectum,  ii.  1046 

pharyngitis,  ii.  446 
Meniere's  disease,  iii.  436 
Meninges,  tuberculous  lesions  of,  i.  914 
Meningitis,  iii.  305 

due  to  cerebral  strain,  iii.  314 
other  diseases,  iii.  315 

heat-stroke,  iii.  313 

idiopathic,  iii.  315 

subdivisions  of,  iii.  305 

syphilitic,  iii.  312 

traumatic,  iii.  313 

tubercular,  iii.  310 

Vol.  III.— 85 


Menorrhagia  and  metrorrhagia,  iii.  795 
causes  of,  iii.  795 
abortion,  iii.  799 
ana'inia,  iii.  796 

cancer  of  uterus  and  cervix,  iii.  798 
heart  disease,  iii.  797 
myomatous  tumors,  iii.  798 
plethora,  iii.  796 
polypi,  iii.  79<S 

recent  lacerations  of  cervix,  iii.  797 
retroflexed  subinvoluted  uterus,  iii. 
799 

tubal  and  ovarian  inflammatory  dis- 
eases, iii.  797 

Mentagra.    See  Sycosis,  iii. 

Mental  disturbances  in  tvphoid  fever,  ii. 
315 

Metastatic  choroiditis,  iii.  1050 
Meteorism  in  typhoid  fever,  ii.  313 
Metric  system  in  prescription-writing,  i.  59 
Metritis,  acute,  iii.  758 

chronic,  iii.  758 

of  pregnancy,  iii.  838 
Micro-organisms  of  malignant  endocardi- 
tis, ii.  699 

of  measles,  ii.  219 

of  scarlet  fever,  ii.  191 
Middle  ear,  acute  disease  of,  iii.  1223 
chronic  catarrh  of,  iii.  1258 
purulent  disease  of,  iii.  1251 
Migraine,  iii.  375 
Miliaria,  iii.  35 
Milium,  iii.  27 
Milk  as  a  food,  i.  630 

cure,  i.  700 

in  ascites  of  liver  diseases,  ii.  SI 3 

peptonized,  i.  711 
Milliamperemeter,  i.  139,  216 
Mineral  waters,  classification  of,  i.  519 
natural,  in  gout,  i.  992 

substances  as  foods,  i.  626 
Miner's  nystagmus,  iii.  421 
Mis-emission,  iii.  668 
Misturse,  L  78 

Mitchell's,  S.  Weir,  treatment  of  obesity, 
i.  685 

Mitral  incompetence,  ii.  708 

stenosis,  ii.  708 
Mixtures,  i.  78 
Moist  wart,  iii.  129 
Molluscous  bodies,  iii.  32 
Molluscum  contagiosum,  iii.  ".1 

epitheliale,  iii.  125 
Monilethrix,  iii.  152 
Morbid  states,  food  in,  i.  636 
Mortality  statistics,  i.  539 
Morbus  coxae,  i.  S83 
Morphcea,  iii.  135 

Mortality  from  phthisis,  effect  of  altitude 
on,  i.  420 
statistics,  i.  540,  556 
Mouth,  dryness  of,  ii.  870 
Movements,  Swedish,  i.  217 
Mucilages,  i.  78 

Muco-purulent  ophthalmia,  iii.  930 
Mucous  gastritis,  ii.  913 
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Mucous  patch  of  anus,  ii.  1091 
Mud-baths,  i.  512 

Multiple  neuritis.    See  Neuritis,  iii. 
Mumps,  ii.  871 
Musca?  volitantes,  iii.  1055 
Myocarditis,  acute,  ii.  704 
Myopia,  iii.  1156 
Myopic  choroiditis,  iii.  1044 
Myosin,  iii.  1000 

N. 

Nfflvns  araneus,  iii.  137 

of  eyelids,  iii.  1098 

pignientosus,  iii.  130 

pilosus,  iii.  130 

vascularis,  iii.  47 
Nasal  chambers,  diseases  of,  ii.  416 

diphtheria,  ii.  499 

passages,  tuberculosis  of,  i.  908 

polyps,  ii.  428 
National  health  service,  i.  567 
Near  sight,  iii.  1156 
Nephritis,  acute,  iii.  537 

oedema  of  lungs  as  a  complication 
iii.  347 

chronic  interstitial,  iii.  552 
parenchymatous,  iii.  547 

in  scarlet  fever,  ii.  207 
Nervous  apoplexy,  iii.  276 

complications  in  rachitis,  i.  961 
Nettle-rash,  iii.  55 
Neuralgia,  iii.  394 

cervico-brachial,  iii.  407 

idiopathic,  iii.  394 

intercostal,  iii.  40S 

lumbar,  iii.  410 

lumbo-abdominal,  iii.  410 

of  middle  ear,  iii.  1249 

plantar,  iii.  409 

sciatic,  iii.  402 

sympathetic,  iii.  394 

of  testicle,  iii.  653 
Neurasthenic  headache,  iii.  367 
Neuritis,  iii.  322 
Neuroma  of  vulva,  iii.  689 
Neuro-paralytic  keratitis,  iii.  976 
Neuroses  of  larynx,  ii.  47S 

of  pharynx,  ii.  454 

of  pregnancy,  iii.  849 

of  skin,  iii.  156 

of  uvula,  ii.  44:! 
New  growths  of  skin,  iii.  36 
Night-blindness,  iii.  1061 
Night-sweats  in  small-pox,  ii.  267 
Night-terrors,  iii.  347 
Nigrites,  ii.  876 

Nipple,  Paget's  disease  of,  iii.  585 
Nocturnal  vertigo,  iii.  432 
Nutrition  and  foods,  i.  625 

defective,  food  in,  i.  688 

disordered  state  of,  in  gout,  treatment  of, 
i.  987 

gelatinous  substances  in,  i.  626 
Nymphomania,  iii.  672 
Nystagmus,  iii.  1137 


O. 

Obesity,  the  douche  in,  i.  506 
food  in,  i.  679 
massage  in,  i.  305 
treatment  of,  i.  681 
Obstruction  of  gall-ducts,  ii.  885 

of  intestines,  ii.  995 
Occupational  neuroses,  iii.  419 
Ocular  headache,  iii.  369 

muscles,  paralysis  of,  iii.  1135 
vertigo,  iii.  435 
CEdema  neonatorum,  iii.  135 

of  retina,  iii.  1024 
Oertel's  treatment  of  obesity,  i.  683 
Ointments,  i.  Ill 
Old  sight,  iii.  1147 
Oleaginous  solutions,  i.  83 
Oleates,  i.  84 
Oleoresins,  i.  95 
Oliver's  nebulizer,  i.  831 
Onychauxis,  iii.  132 
Oophoritis,  iii.  829 
Ophthalmia,  iii.  959 
of,  Opium  inebriety,  iii.  493 

Optic  nerve,  atrophy  of,  iii.  1 022 
gunshol  wounds  of,  iii.  1202 
injuries  of,  iii.  1202 
wounds  of,  iii.  1 202 
neuritis,  iii.  1009 
albuminuric,  iii.  1020 
alcoholic,  iii.  1016 
cerebral,  iii.  1011 
clinical  groups  of,  iii.  1011 
febrile,  iii.  1013 
from  anaemia,  iii.  1019 
from  aural  disease,  iii.  1021 
from  lead -poisoning,  iii.  1018 
from  menstrual  disorders,  iii.  1020 
from  nitro-benzol,  iii.  1019 
from  quinine,  iii.  1018 
idiopathic,  iii.  1020 
malarial,  iii.  1014 
orbital,  iii.  1021 
refractive,  iii.  1021 
rheumatic,  iii.  1014 
spinal,  iii.  1013 
sympathetic,  iii.  1020 
syphilitic,  iii.  1014 
tobacco,  iii.  1016 
toxic,  iii.  1016 
( Irbit,  tumors  of,  iii.  1079 
Orbital  cellulitis,  iii.  1077 
Orchitis,  from  strain,  iii.  644 

syphilitic,  iii.  050 
Orthophoria,  iii.  1114 
Osmie  acid  in  condyloma  of  vulva. 
684 

in  epilepsy,  iii.  2  14 
Ossification  of  choroid,  iii.  1054 
Osteomata  of  scrotum,  iii.  635 
( (titis  media,  acute  catarrhal,  Hi.  1229 
croupous  and  diphtheritic,  iii.  1-44 
gangrenous,  iii.  1 246 
hemorrhagic,  iii.  1247 
in  scarlet  fever,  ii.  203 
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otitis  media  labyrinthica,  ill-  1282 
purulent,  iii.  1238 
serous,  iii.  1247 
syphilitic,  iii.  124S 

<  >varian  cystoma,  iii.  831 

disease,  iii.  s-_\"> 

headache,  iii.  371 
( (varies,  diseases  of,  iii.  829 
Ovaritis  and  salpingitis,  iii.  813 
*  Iver  sight,  iii.  1151 

<  txaluria,  iii.  574 
( >x-heart,  ii.  709 
Ozseua,  ii.  431 

P. 

Pachydermia,  iii.  136 
Pachymeningitis,  iii.  305 
Pack,"  hot  blanket,  i.  486 
local,  i.  487 

therapeutic  indications  for,  i.  486 
wet,  i.  486 
wet,  i.  477 
Packs,  partial,  i.  483 

abdominal  compress,  i.  483 
Paget's  disease  of  nipple,  iii.  51 
Palpitation  of  heart,  functional,  ii.  740 
reflex,  ii.  741 
toxic,  ii.  741 
Panntts,  iii.  958 
Papers  (in  pharmacy),  i.  116 
Papilloma,  iii.  125 

of  vagina,  iii.  724 
Papillomata  of  rectum,  ii.  1121 

of  uvula,  ii.  442 
Paraldehyde  inebriety,  iii.  517 
Paralysis,  general,  iii.  225 
following  dipbtberia,  ii.  513 
in  convalescence  of  small-pox,  ii.  267 
of  larynx,  ii.  478 

of  levator  palpebral  muscles,  iii.  1095 

of  ocular  muscles,  iii.  1136 

of  orbicularis  muscle,  iii.  1094 

of  pharynx,  ii.  455 

of  uvula,  ii.  443 
Paralyzing!  vertigo,  iii.  438 
Parangi,  iii.  139 
Paranoia,  iii.  223 
Paraphimosis,  iii.  580,  595 
Parasitic  diseases  of  the  skin,  iii.  161 

stomatitis,  ii.  862 
Paratyphlitis,  ii.  1025 
Parenchymatous  keratitis,  iii.  977 
Paretic  dementia,  iii.  225 
Parotitis,  idiopathic,  ii.  871 

secondary,  ii.  872 
Parovarian  cyst,  iii.  833 
Parturition,  iii.  836 

Pathogenic  bacteria,  destruction  of,  i.  "'.»(! 
Pediculosis  capitis,  iii.  169 
Pelvic  abscess,  ii.  1056 

diseases,  iii.  803 
Pemphigus,  iii.  119 

of  conjunctiva,  iii.  962 
Penzoldt  and  Faber's  test  for  gastric  ab 
sorbent  function,  ii.  903 


Pepsin,  i.  710 
Peptonized  beef-tea,  i.  712 

foods,  i.  71  0 

milk,  i.  711 
gruel,  i.  712 
Perforative  peritonitis,  ii.  1016 
Periarteritis,  ii.  762 
Pericarditis,  acute,  ii.  699 
in  acute  articular  rheumatism,  treatment 

of,  i.  977 
in  measles,  ii.  223 
tubercular,  ii.  704 
Perichondritis,  iii.  1206 

of  larynx,  ii.  469 
Perineal  shield,  iii.  676 
Perioophoritis  and  perisalpingitis,  iii.  S10, 
811 

Periostitis  of  orbit,  iii.  1076 
Peripheral  irritation,  effect  of,  on  circula- 
tion, i.  462 
on  respiration,  i.  4G2 
influence  of,  on  temperature-changes, 
i.  467 

on  tissue-metamorphosis,  i.  470 
Periphlebitis,  ii.  774 
Periproctitis,  ii.  1051 

circumscribed,  ii.  1053 

diffuse,  ii.  1053 
Peritoneum,  chronic  tuberculosis  of,  i.  913 

tubercular  lesions  of,  i.  909 

tuberculosis  of,  chronic,  i.  913 
Peritonitis,  ii.  1015 
Perityphlitic  abscess,  ii.  1033 
Perityphlitis,  ii.  1025 
Peri-urethral  abscess,  iii.  581,  596 
Pernicious  anaemia,  ii.  789 

malarial  fever,  ii.  354 
Petechial  fever,  ii.  318 
j  Pharyngeal  diphtheria,  ii.  490 

tonsil,  inflammation  of,  ii.  429 
Pharyngitis,  ii.  444 
Pharnygo-mycosis,  ii.  44S 
Pharynx,  anaesthesia  of,  ii.  455 

erysipelas  of,  ii.  452 

foreign  bodies  in,  ii.  455 

hyperesthesia  of,  ii.  454 

motor  paralysis  of,  ii.  455 

tuberculosis  of  the,  i.  899 

tumors  of,  ii.  454 
Phimosis,  iii.  580,  595 
Phlebitis,  ii.  774 
Phlegmon  of  tear-sac,  iii.  1087 
Phlegmonous  vulvitis,  iii.  675,  678 
Phlyctenular  keratitis,  iii.  963 

ophthalmia,  iii.  947 
Phosphaturia,  iii.  560 
Photophobia  in  eye  diseases,  iii.  875 
Phthisis,  altitude  treatment  of,  cas<  s  suited 
for,  i.  435 

chronic  fibroid,  L  893 

florida,  i.  885 

pulmonalis,   tendency   to,  m  diabetes 
mellitus,  L.  1033 
Physical  incompatibility  of  drugs,  L  124 
Pian,  iii.  139 
I  Piebald  skin,  iii.  140,  141 
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Piedra,  iii.  152 

Pigeon-breast  in  rachitis,  i.  966 
Pigmentary  mole.    See  Ncevus  Pigmento- 

sus,  iii. 
Pills,  i.  107  _ 
Pingnicnla,  iii.  961 
Pityriasis  capitis,  iii.  28,  149 

maculata  and  carcinata,  iii.  75 

pilaris.    See  Keratosis  Pilaris,  iii. 

rubra,  iii.  77 

simplex,  iii.  149 
Pityroides  capillitii,  iii.  149 
Plasmodium  malarise,  ii.  328 
Plasters,  i.  115 
Plastic  cyclitis,  iii.  1000 

neuralgia,  iii.  409 
Pleurisy,  ii.  611 
Pneumonia,  catarrhal,  ii.  599 

croupous,  ii.  585 

complications  of,  ii.  598 
heart  failure  in,  ii.  593 
insomnia  in,  ii.  589 
Pneumothorax,  i.  898  ;  ii.  6S2 
Polio-encephalitis,  iii.  320 
Poliotrichia.    See  Hypertrichosis,  iii. 
Polypus  of  rectum,  ii.  1120 
Porrigo  decalvans,  iii.  149 
Post-mortem  wart,  iii.  130 
Post-partum  hemorrhage,  iii.  865 
Pott's  disease,  i.  183 
Powders,  i.  99 
Predigested  foods,  i.  70S 
Pregnancy,  iii.  835 

Preparation  of  sponges  for  surgical  use,  i. 
699 

Prepuce,  congenital  deformity  of,  iii.  623 

malignant  disease  of,  iii.  632 

vegetations  of,  iii.  630 
Preputial  calculi,  iii.  631 
Presbyopia,  iii.  1105,  1147 
Prescription,  model  of  a,  i.  56 
Prescription-writing,  i.  53 
Prescriptions,  i.  53 

magistral,  i.  53 

metric  system  in,  i.  59 

official,  i.  53 
Primary  anaemia,  ii.  784 
Proctitis,  ii.  1051 

acute,  ii.  1052 

chronic,  ii.  1052 

simple,  ii.  1052 

traumatic,  ii.  1051 
Prolapse  of  rectum,  ii.  1079 

of  uterus.    See  Uterus,  iii. 
Prosopalgia,  iii.  396 
Prostate,  hypertrophy  of,  iii.  615 
Prostatitis,  chronic,  iii.  596,  597 
Prostato-cystitis,  iii.  596 
Prurigo,  iii.  105 

of  vulva,  iii.  681 
Pruritus,  iii.  157 

ani,  ii.  1122 

of  vulva,  iii.  640,  639 
Pseudo-croup,  ii.  479 
Pseudo-leucocythfemia,  ii.  792 
Pseudo-membranous  ophthalmia,  iii.  945 


Psoriasis,  iii.  70 

Psychical  disturbances  of  pregnancy,  iii. 
849 

Pterygium,  iii.  960 
Ptosis,  iii.  1095 

Ptyalism  during  pregnancy,  iii.  840 
Puerperal  diseases,  iii.  862 
Puerperium,  iii.  867 

milk  secretion,  abnormalities  of,  iii.  867 
excessive.    See  GaUuctorrlum,  iii. 
insufficient,  iii.  867 
Pulmonary  apoplexy,  ii.  708 

consumption,  i.  884 

embolism,  ii.  583 
Pulsus  paradoxus,  ii.  723 
Pulveres,  i.  99 
Purulent  cyclitis,  iii.  1001 

iritis,  iii.  996 

keratitis,  iii.  965 

ophthalmia,  iii.  931 

pleurisy,  ii.  659 
Pustular  keratitis,  iii.  963 
Pyelitis,  iii.  555 

calculous,  iii.  556 

simple,  iii.  556 
Pyopneumothorax,  ii.  682 
Pyosalpinx,  iii.  819,  820 
Pyothorax,  ii.  679 

Pyrosis  in  cancer  of  stomach,  ii.  957 


Quinine  as  a  cause  for  altered  hearing,  iii. 
1280 

R. 

Rachitis,  i.  951 

Racial  distinctions,  i.  401 

Rain-bath,  i.  503 

Raynaud's  disease,  ii.  777 
|  Rectal  feeding,  i.  713 
i     hernia,  ii.  1085 
!  Recto-vaginal  fistula,  iii.  721 

Rectum,  diseases  of,  ii.  1054 

Recurrent  appendicitis,  ii.  1029 

Reflex  headache,  iii.  368 

Refraction,  iii.  1139,  1146 
abnormal,  iii.  1139 
normal,  iii.  1139,  1146 

Remedial  forces  in  disease,  i.  25 

Remedies,  method  and  time  of  administra- 
tion of,  i.  34 

Remittent  malarial  fever,  ii.  352 

Resins,  i.  98 

Respiratorv  disorders  of  pregnancy,  iii. 
850 

Retina,  disease-  of,  iii.  1024 
Retinitis,  iii.  1027 

Retrocedent  gout,  treatment  of,  i.  1000 
Retroflexion  of  uterus.    See  Uterus,  iii. 
Retro-pharyngeal  abscess,  ii.  453 
Retroversion  of  uterus.    See  Uterus,  iii. 
Rheumatic  iritis,  iii.  !>!i7 

neuritis.    See  Neuritis,  iii. 
Rheumatism,  articular,  acute,  i.  967 
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Rheumatism,  chronic,  i.  980 

gonorrhoeal,  iii.  598 

of  pregnant  uterus,  iii.  838 
Rheumatoid  arthritis,  i.  982 
Rhinitis,  ii.  423 
Rhinophyma,  iii.  138 
Rodent  ulcer,  iii.  51 
Rosacea,  iii.  137 
Rose  cold,  ii.  420 
Rotheln,  ii.  227 

S. 

Salicylic  acid  as  a  cause  for  disorders  of 

hearing,  iii.  1280 
Saline  waters,  i.  522 
Salivary  glands,  diseases  of,  ii.  870 
Salivation,  increased,  ii.  870 

in  syphilis,  ii.  65 
Salpingitis.    See  also  Ovaritis,  iii. 

interstitial,  iii.  819,  822 

tubercular,  iii.  819,  822 
Sand-baths,  i.  512 
Sanitation,  cleanliness  in,  i.  545 
Sarcoma  of  conjunctiva,  iii.  962 

of  iris,  iii.  999 

of  orbit,  iii.  1079 

of  thyroid  gland,  ii.  842 

of  vagina,  iii.  726 

of  vulva,  iii.  686 

ovarii,  iii.  833 
Saturnine  headache,  iii.  366 
Satyriasis,  iii.  672 
Scabies,  iii.  167 

of  vulva,  iii.  681 
Scalds,  iii.  60 

Scarlatiniform  erythema,  relapsing,  iii.  76 
Scarlet  fever,  ii.  183 
Sciatic  neuritis.    See  Neuritis,  iii. 
Sclera,  abscess  of,  iii.  984 

diseases  of,  iii.  9S1 

staphyloma  of,  iii.  984 

tumors  of,  iii.  984 
Sclerema  neonatorum,  iii.  135 
Scleritis,  iii.  983 

Sclero-corneal  junction,  wounds  of,  iii. 
1188 

Sclerodactylie,  iii.  136 
Scleroderma  neonatorum,  iii.  135 
Sclerotic,  rupture  of,  iii.  1184 
Sclerotico-choroiditis  posterior,  iii.  1044 
Scotoma  fiimmer,  iii.  1032 
Scrofuloderma,  iii.  45 
Scrofulosis,  i.  927 

anaemia  in,  i.  949 

constipation  in,  i.  940 
Scrofulous  diathesis,  treatment  of,  i.  942 

glands,  treatment  of,  i.  949 
Scrotum,  diseases  of,  iii.  635 
Scurvy,  i.  1001 
Sea-climates,  i.  406 
Seborrhea  capillitii,  iii.  149 

capitis,  iii.  28 

congestiva,  iii.  42 

corporis,  iii.  27,  31 

oleosa,  iii.  28 


Seborrhea  sicca  capitis,  iii.  28 
Seborrhoeic  eczema,  iii.  28 
Secondary  anajrnia,  ii.  770 
Secretions,  disorders  of,  iii.  17 
Senile  cataract,  iii.  1063 

vaginitis,  iii.  694 
Serous  apoplexy,  iii.  277 

cyclitis,  iii.  1000 

otitis  media,  iii.  1247 
Sexual  disorders  of  insanity,  iii.  213 
Sheet-bath,  i.  475 

dripping,  i.  487 
Shingles,  iii.  67,  408 
Shock,  iii.  470 
Shower-bath,  i.  503 
Sialorrhcea,  iii.  226 
Simple  anaemia,  ii.  784 

gastritis,  ii.  913 
Sitz  bath,  i.  507 

Skin,  hypertrophies  and  atrophies  of,  iii. 
121 

inflammation  of,  iii.  53 

itching  of  the,  in  diabetes  mellitus,  i. 
1032  _ 

neuroses  of,  iii.  156 

parasitic  diseases  of,  iii.  161 

tuberculosis  of  the,  i.  881 
Sleep,  disorders  of,  iii.  837 
Small-pox,  ii.  231 

complications  in  staaje  of  retrogression 
of,  ii.  264  _ 

convalescence  of,  ii.  266 

delirium  ferox  in,  ii.  253 

eruptive  stage  of,  ii.  249 

stadium  exsiccationis  in,  ii.  2"i4 

stage  of  retrogression  in,  ii.  264 
incubation  in.  ii.  241 

suppurative  stage  of,  ii.  254 
Smoker's  patch,  ii.  875 

vertigo,  iii.  432 
Solutions,  i.  75 

alcoholic,  i.  80 

aqueous,  i.  73 

ethereal,  i.  82 

oleaginous,  i.  83 
Somnambulism,  iii.  34S 
Spasm  of  the  glottis,  ii.  479 

of  muscles  of  neck,  iii.  528 

of  retinal  vessels,  iii.  1032 
Spasmodic  croup,  ii.  479 

torticollis,  iii.  524 
Spasmus  nictitans,  iii.  521 
Specific  keratitis,  iii.  977 

peritonitis,  ii.  101!),  1020 
Spellman's  soap  in  syphilis,  ii.  90 
Spermatic  cord,  diseases  of,  iii.  657 
Spermatocele,  iii.  654 
Spermatorrhoea,  iii.  670 

arsenic  in,  iii.  o7'_> 

Spider  cancer,  iii.  L38 

nrevus,  iii.  138 
Spinal  curvatures  in  rachitis,  i.  966 
tumors,  iii.  303 

bed-sores  as  a  result  of,  iii.  305 
cystitis  due  to,  iii.  304 
Spirits,  i.  80 
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Spleen,  diseases  of,  ii.  83S 

Splenic  enlargement  of  malaria,  ii.  357 

Slu  ing  catarrh,  iii.  958 

Springs,  mineral,  i.  514 

Sputa,  care  of,  in  tuberculosis,  i.  732 

Squamous  blepharitis,  iii.  1088 

Squint,  iii.  1121 

Stabile  application  of  electricity,  i.  156 
Staphyloma  posticum,  iii.  1011 

of  sclera,  iii.  984 
State  boards  of  health,  i.  543 

functions  of,  i.  566 
Statistics,  morbility,  i.  539 

mortality,  i.  540,  556 
Status  epilepticus,  iii.  250 
Stearrhcea,  iii.  27 
Stenosis,  aortic,  ii.  709 

mitral,  ii.  708 
Sterility  in  men,  iii.  668 

in  women,  iii.  800 
Stillbirth,  anaemic  form  of,  ii.  573 
treatment  of,  ii.  573 

cyanotic  form  of,  ii.  572 
Stomach,  diseases  of,  ii.  953 
Stomachal  vertigo,  iii.  434 
Stomatitis,  aphthous,  ii.  861 

catarrhal,  ii.  859 

croupous  and  diphtheritic,  ii.  868 

gangrenous,  ii.  865 

mercurial,  ii.  867 

ulcerative,  ii.  863 
Strabismus,  iii.  1121 
Stricture  of  rectum,  ii.  1095 
Strumous  keratitis,  iii.  963,  977 
St.  Vitus's  dance.    See  Chorea,  iii 
Stye,  iii.  1092 
Sulphuretted  waters,  i.  526 
Sun-blindness,  iii.  1062 
Sunburn,  iii.  60 
Suppositories,  i.  113 
Sweating  sickness,  iii.  32 
Swedish  movements,  i.  247 
Swedish-movement  cure,  i.  249 
Sycosis,  iii.  175 

Sydenham's  chorea.    See  Chorea,  iii. 
Symblepharon,  iii.  1096 
Sympathetic  headache,  iii.  368 

neuralgia,  iii.  394 

ophthalmia,  iii.  1002 
Synchysis  scintilans,  iii.  1058 
Syncope  in  gastric  ulcer,  ii.  950 
Syphilis,  ii.  17 

acquired,  ii.  17 

of  conjunctiva,  iii.  961 

hereditary,  ii.  17 

of  pregnancy,  iii.  839 

primary  stage  of,  ii.  17 

salivation  in,  ii.  65 

secondary  period  of,  ii.  18 

of  spermatic  cord,  iii.  658 

tertiary  period  of,  ii.  18 
Syphilitic  growths  of  uvula,  ii.  442 

hepatitis,  ii.  832 

iritis,  iii.  996 

keratitis,  iii.  977 

laryngitis,  ii.  474 


Syphilitic  meningitis,  iii.  312 

neuritis,  iii.  326 

otitis  media,  iii.  12  18 

pharyngitis,  ii.  451 

pleurisy,  ii.  657 

stricture  of  rectum,  ii.  1091 
Syphilophobia,  ii.  53 
Syrups,  i.  76 

T. 

Tabellse,  i.  104 
Tablet-triturates,  i.  104 
Tachycardia,  paroxysmal,  ii.  743 
Tarbardillo,  ii.  318 
Tarsi tis,  chronic,  iii.  1092 
Tea  inebriety,  iii.  515 
Telangiectasis,  iii.  49 

electrolysis  in,  iii.  49 

faciei,  iii.  137 
Temperaments,  classification  of,  i.  43 
Tenonitis  capsulitis,  iii.  1078 
Testicle,  diseases  of,  iii.  640 
Tetany  in  rachitis,  i.  964 
Therapeutic  considerations,  general,  i.  1 7 

methods,  i.  17 

empiricism  in,  i.  17 
Therapeutics,  scientific  method  in,  i.  21 
Thermal  waters,  i.  532 
Thirst  in  diabetes-  mellitus,  treatment  of, 
_  i.  1031 

Thoracic  complications  in  rachitis,  i.  960 
Thrombosis,  arterial,  ii.  766 

in  typhoid  fever,  ii.  315,  373 

of  portal  vein,  ii.  833 
Thymus  gland,  diseases  of,  ii.  842 
Tic  douloureux,  iii.  396 
Tinctures,  i.  88 
Tinea  capitis,  iii.  170 

circinata,  iii.  165 

cruris,  iii.  165 

corrosive  sublimate  in,  iii.  166 

decalvans,  iii.  149 

favosa,  iii.  161 

kerion,  iii.  165 

nodosa,  iii.  152 

sycosis,  iii.  165 

tonsurans,  iii.  163 

trychophytina,  iii.  163 

versicolor,  iii.  166 
Tobacco  heart,  ii.  921  _ 
Tongue,  affections  of,  ii.  872 

burns  and  scalds  of,  ii.  873 

carcinoma  of,  ii.  881 

fissures  of,  ii.  877 

stings  and  bites  of,  ii.  872 

syphilis  of,  ii.  S77 

tuberculosis  of,  ii.  879 

ulcers  of,  ii.  877 
Tonic  facial  spasm,  iii.  523 
Tonsillitis,  ii.  457 
Tonsils,  diseases  of,  ii.  457 

hypertrophied,  ii.  458 
Toxaunia  in  tuberculosis,  treatment  of,  i. 

848,  S57 
Toxiemic  headache,  iii.  363 
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Toxic  gastritis,  ii.  910 

multiple  neuritis,  iii.  334 

vertigo,  iii.  43u 
Trachoma.     See    Ophthalmia,  Granular, 
iii. 

Traumatic  cataract,  iii.  1068 

inflammation  of  brain,  iii.  4(55 

iridrsemiay  iii.  1183 

meningitis,  iii.  313 

peritonitis,  ii.  101(3 
Treadler's  cramp,  iii.  422 
Tremors,  iii.  446 

Trichauxis.    See  Hypertrichosis,  iii. 
Trichiasis,  iii.  1096 
Trichonosis  cana,  iii.  142 

discolor,  iii.  142 
Trichorrhexis  nodosa,  iii.  152 
Trismus  neonatorum,  iii.  253 
Triturates,  tablet,  i.  104 
Triturations,  i.  100 
Troches,  i.  106 

Tropical  abscess  of  the  liver,  ii.  829 
Troy  weight,  i.  57 
Tubal  diseases,  iii.  829 
Tubercle  of  choroid,  iii.  1051 

of  conjunctiva,  iii.  962 

of  drumhead,  iii.  1222 

of  iris,  iii.  999 
Tubercular  diseases,  restriction  and  pre- 
vention of,  i.  570 

growths  of  uvula,  ii.  442 

laryngitis,  ii.  471 

meningitis,  iii.  310 

pericarditis,  ii.  704 

peritonitis,  ii.  1017 

pharyngitis,  ii.  450 

pleurisy,  ii.  653 

pulmonary  lesions,  i.  884 

salpingitis,  iii.  819,  822 
Tuberculosis,  i.  915 

meningitis  in,  i.  915 

night-sweats  in,  i.  919 

redema  in,  i.  923 

pain  in,  i.  922 

phlebitis  in,  i.  924 

pyrexia  in,  medication  of,  i.  869 

toxaemia  in,  treatment  of,  i.  848,  857 

vomiting  in,  i.  922 
Tubo-ovarian  abscess,  iii.  816 
Tumors  of  choroid,  iii.  1053 

of  ciliary  body,  iii.  1001 

of  conjunctiva,  iii.  961 

of  cornea,  iii.  981 

of  eyelids,  iii.  1098 

of  iris,  iii.  999 

of  larynx,  ii.  480 

of  lungs,  ii.  584 

of  orbit,  iii.  1078 

of  pharynx,  ii.  454 

of  spermatic  cord,  iii.  658 

of  testicle,  iii.  654 

of  uvula,  ii.  442 
Tyloina.    See  Callositas,  iii. 
Tympanic  membrane,  diseases  of,  iii.  1220 
Typhlitis,  ii.  1025 
Typhoid  fever,  ii.  269 


Typho-malarial  fever,  ii.  353 
Typhus  fever,  ii.  318 

U. 

Ulcer  of  auricle,  iii.  1206 

of  cornea,  iii.  965 

circular,  iii.  966 

dendriform,  iii.  966 

indolent,  iii.  965 

infective  or  sloughing,  iii.  965 

laudanum  in,  iii.  967 

perforation  in,  iii.  972 

purulent,  deep,  iii.  965 

simple,  iii.  965 

of  stomach,  ii.  935 
Ulcerative  blepharitis,  iii.  1088,  1091 

endocarditis,  ii.  699 

stomatitis,  ii.  863 
Unguenta,  i.  Ill 
Uraemic  headache,  iii.  365 

pleurisy,  ii.  656 
Urethra,  tuberculosis  of,  i.  914 
Urethral  stricture,  iii.  603 

varieties  of,  iii.  603 
Urethritis  in  females,  iii.  602 

simple,  iii.  579 

specific,  iii.  579 
Urethro-vaginal  fistula?,  iii.  721 
Urethro-vesico-vaginal  fistula,  iii.  722 
Urinary  disturbances  of  pregnancy,  iii 
Urine,  retention  of,  in  gonorrhoea,  iii.  596 
Urticaria,  acute,  iii.  56 

chronic,  iii.  56 

hemorrhagica,  iii.  56 

cedematosa,  iii.  56 

papulosa,  iii.  56 

pigmentosa,  iii.  58 

tuberosa,  iii.  56 
Uterine  fungosities,  iii.  758 

headache,  iii.  358 
Utero-vesi co-vaginal  fistula,  iii.  721 
Uterus,  diseases  of,  770 
Uvula,  diseases  of,  ii.  439 

elongation  of,  ii.  440 

neuroses  of,  ii.  443 
reflex,  ii.  444 

paralysis  of,  ii.  443 

syphilitic  growths  of,  ii.  442 

tuberculous  growths  of,  ii.  442 

tumors  of,  ii.  442 

V. 

Vaccination,  ii.  243 

compulsory,  i.  558 
Vagina,  atresia  of,  iii.  696 

carcinoma  of,  iii.  725 

cicatricial  contraction  of,  iii.  698 

condyloma  of,  iii.  72-"> 

cystoma  of,  iii.  722 

diseases  of,  iii.  697 

fibroma  of,  iii.  724 

fistula1  of,  iii.  717 

gaseous  cysts  of,  iii.  724 

lacerations  of,  iii.  700 
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Vagina,  lipoma  of,  iii.  725 

liquid  cysts  of,  iii.  722 

papilloma  of,  iii.  72-1 

relaxation  of  walls  of,  iii.  699 

sarcoma  of,  iii.  726 

tuberculosis  of,  i.  914 ;  iii.  725 

tumors  of,  iii.  722 
Vaginal  diseases  in  pregnancy,  iii.  839 
Vaginismus,  iii.  716 
Vaginitis,  iii.  601,  691 

granular,  iii.  694 

senile,  iii.  694 

simple,  iii.  691 
Valvular  disease  of  heart,  ii.  706 
Vapor  baths,  i.  5]  1 
Varicella,  ii.  228 

Varices  of  bladder  in  pregnancy,  iii.  848 

of  prepuce,  iii.  632 
Varicocele,  iii.  659 

of  vulva,  iii.  683 
Varicose  veins,  ii.  775 
Variola  dysenterica,  ii.  266 
Vascular  keratitis,  iii.  '.'77 

tumors  of  orbit,  iii.  1019 
Vegetable  foods,  i.  631 
Vegetations  of  prepuce,  iii.  630 
Veins,  diseases  of,  ii.  774 
Venereal  wart,  iii.  129 
Verruca,  iii.  129 

acuminata,  iii.  129 

digitata,  iii.  129 

filiformis,  iii.  129 

necrogenica,  iii.  130 

plana,  iii.  129 

senilis,  iii.  129 

vulgaris,  iii.  129 
Vertigo,  iii.  427 
Vesical  calculus,  iii.  617 

in  women,  iii.  (121 
Vesico-vaginal  fistula,  iii.  717 
Vina  medicata,  i.  91 
Vinegars,  i.  87 
Vital  energy,  i.  721 

reinforcement  of,  5.  736 
Vitiligo,  iii.  140 
Vitiligoidea,  iii.  36 
Vitreous,  diseases  of,  iii.  1055 
Vocal  gymnastics,  i.  331 
Volvulus,  ii.  1001 
Vomiting  of  pregnancy,  iii.  S40 

in  cancer  of  stomach,  ii.  956 

in  gastric  ulcer,  ii.  948 


Vomiting  in  liver  disease,  ii.  818 
Vulva,  diseases  of,  iii.  685 

w. 

Wafers,  i.  100 

Waldenburg's  gasometer,  i.  794 
Wallian's  oxygen  generator,  i.  854 
Warm  bath,  i.  501 
Warts.    See  Verruca,  iii. 

of  eyelids,  iii.  1098 
Warty  tubercle  of  skin,  iii.  130 
Water,  action  of,  general  conclusions  upon, 
i.  512 

rationale  of  the,  i.  460 

composition  of,  i.  387,  392 

drinking,  i.  510 

as  a  food,  i.  626,  628 
Water-hammer  pulse,  ii.  710 
Waters,  i.  530 
Weak  sight,  iii.  1101 
Weight,  apothecaries',  i.  57 

avoirdupois,  i.  57 

troy,  i.  57 
Weights  and  measures,  i.  56 
Wet  pack,  the,  i.  477 

as  an  antifebrile  agent,  i.  481 
hot,  i.  486 
Whey,  composition  of,  i.  703 

cure,  i.  700 

]  >re pa  ration  of,  i.  704 
Whiskey  nose,  iii.  137 
White  leprosy,  iii.  141 

moles,  iii.  131 
Whooping  cough,  ii.  550 
Wines  in  gout,  i.  990 

medicated,  i.  91 
Writer's  cramp,  iii.  419 
massage  in,  i.  324 

X. 

Xanthoma,  iii.  36 
Xeroderma,  iii.  131 
Xerophthalmos,  iii.  960 
Xeroses,  iii.  131 

Y. 

Yaws,  iii.  139 
Yellow  fever,  ii.  361 
Y'oung's  rule  for  dosage,  i.  34 


THE  END. 


YOUNG  J.  PENTLAND'S 
PUBLICATIONS. 


->*< 


i8mo,  Cloth  limp,  pp.  xii.,  120,  Price  3s. 


SYNOPSIS  OF  THERAPEUTICS 

ARRANGED  FOR  THE  USE  OF  PRESCRIBERS : 

WITH    POSOLOGICAL   TABLE    AND    AN    ARRANGEMENT    OF    THE  POISONS. 

By  R.  S.  AITCHISON,  M.B.,  Edin. 

  (1886.) 


EXTRACT  FROM  THE  PREFACE. 

The  object  of  this  short  work  has  been  to  collect  and  to  group  in  synoptical 
form,  the  agents  comprising  the  Materia  Medica.  Instead  of  a  natural  history 
or  alphabetical  arrangement,  a  therapeutic  classification  has  been  adopted.  This 
consists  in  grouping  the  drugs,  according  to  their  physiological  action  and  their 
uses  in  practice — a  plan  which  has  the  obvious  advantage  of  enabling  the  pre- 
scriber  readily  to  see  the  various  remedies  available  for  any  morbid  condition, 
and  to  make  his  selection  accordingly. 

CONTENTS. 

Medicines  which  act  upon  the — 

Heart,  etc. — "Vascular  stimulants,  Vascular  sedatives,  Vascular  tonics. 

Lungs, — Pulmonary  stimulants,  ( Expectorants ),  Pulmonary  sedatives. 

Ktdneys,  etc. — Diuretics  (stimulating),  Diuretics  (sedative),  Diuretics  (indirect),  Lithon- 
triptics,  Vesical  and  Urethral  alteratives. 

Skin, — Diaphoretics,  Sudorifics,  Diaphoretics  (stimulating ),  Diaphoretics  (sedative),  Dia- 
phoretics ( assistants  ). 

Digestive  System, — Emetics,  Stomachic  and  Enteric  stimulants,  ( carminatives ),  Stomachic 
and  Enteric  Sedatives,  Stomachic  and  Enteric  Tonics,  ( digestants ),  Purgatives,  Cath- 
artics, Laxatives,  Simple,  Drastic,  Hydragoguc,  Saline,  Cholagogues,  Adjuvants,  An- 
thelmintics. 

Nervous  System, — Exhilarants,  Narcotics,  Anodynes,  Soporifics,  Sedatives,  Ansesthetics, 
Spinal  Stimulants,  Spinal  Sedatives,  Aphrodisiacs,  Anaphrodisiacs,  Antispasmodics, 
Nervine  Tonics  and  Antiperiodics. 

Uterus, — Emmenagogues  and  Ecbolics. 

Pupils, — Mydriatics,  MyoBitics. 

Systemic  Remedies,— Blood  Tonics,  Alkaline  or  Antacid  medicines,  ^cids  and  Astringents 

Refrigerants,  Antipyretics,  Alteratives. 
External  Remedies, — Rubefacients,  Epispastics,  Pustulants,  Caustics  and  Escharotics. 

Local  Astringents  and  Styptics,  External  Sedatives,  Local  Anaesthetics,  External 

Stimulants,  Parasiticides,  Demulcents  and  Emollients,  &c,  Protectives.  Antiseptics  and 

Disinfectants. 
Poisons. — Index  and  Posological  Table. 
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EXTRACT  FROM  PREFACE. 

With  the  close  of  the  chapter  just  referred  to  (Vertebral  Artery,  Ligature 
of  the,  Heath's  "  Dictionary  of  Practical  Surgery,"  vol.  II.,  page  786),  my 
interest  in  epilepsy  did  not  cease.  Indeed,  at  the  time  the  article  referred  to 
was  written,  most  of  the  investigations  and  operations  now  about  to  be 
described  were  complete,  and  time  alone  was  wanting  to  realise  their  value. 
Sufficient  time  has  now  elapsed  to  test  results,  and  these  results  are  so 
encouraging  and  so  interesting  that  I  do  not  think  I  should  withhold  them  any 
longer  from  the  profession. 

A  description  of  the  effects  of  removal  of  the  cervical  ganglia  of  the 
sympathetic  for  epilepsy  forms  the  chief  feature  of  this  book,  and  is  the  cause 
of  the  book  being  written.  Other  methods  of  treatment  are,  however,  touched 
upon,  but  only  as  far  as  the  Light  of  my  own  experience  enables  me  to  speak. 
The  tenth  chapter  I  consider  of  great  importance,  and  I  trust  it  may  be  useful 
in  bringing  about  in  Britain  a  more  organised,  rational,  and  successful  method 
of  dealing  with  epileptics. 

SUMMARY  OF  CONTENTS. 
Chapter  I. — Introduction. 

Chapter  II. — Theories  that  influenced  the  Author  in  his  investigation  of  Epilepsy,  and  that 

guided  his  attention  to  the  sympathetic  system. 
Chapter  III. — How  it  was  ascertained  that  removal  of  the  superior  cervical  ganglion  was 

capable  of  being  done  with  safety  upon  man,  and  the  description  of  the 

operation. 

Chapter  IV. — Reports  of  Cases  in  which  the  superior  cervical  ganglia  of  the  sympathetic 
were  removed,  with  summary  of  results  up  to  the  present  time,  i.e.,  four  to 
six  years  after  operation. 

Chapter  V. — Physiological  effects  produced  by  the  removal  of  the  superior  cervical  ganglia 
of  the  sympathetic  in  the  lower  animals  and  in  man. 

Chapter  VI. — The  Influence  of  Reproduction  on  Epilepsy. 

Chapter  VII. — Trephining  for  Epilepsy. 

Chapter  VIII. — Medicinal  and  Dietetic  Treatment  of  Epilepsy. 

Chapter  IX. — Percussion  and  Galvanization  of  the  Spine,  and  sundry  minor  operations  for 
Epilepsy. 

Chapter  X. — General  Treatment  of  Epilepsy,  with  an  account  of  a  visit  to  Bielefeld,  and  the 
establishment  of  Manor  House.  Maghull. 

Chaptek  XI. — Morbid  Anatomy  of  Epilepsy  Cases  observed  by  Author,  and  ooncludina 
remarks  upon. 


FOR  SALE  BY  SUBSCRIPTION  ONLY. 
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IN  THE  PENNSYLVANIA  COLLEGE  OF  DENTAL  SURGERY,  PHILADELPHIA. 


EXTRACT  FROM  THE  PROSPECTUS. 

"Dentistry,  although  as  old  as  history  itself,  yet  owes  its  practical  and 
scientific  advancement  mainly  to  the  lahours  and  researches  of  the  last  two 
generations.  "Within  this  hrief  period  its  progress  has  been  so  rapid  that  to 
understand  and  expound  the  whole  extent  of  the  subject  is  far  beyond  the 
powers  of  any  single  mind  and  pen.  To  the  further  dissemination  of  dental 
learning,  the  gathering  of  this  widely  scattered  mass  of  knowledge  into  a  com- 
pact and  orderly  body  is  essential,  and  a  work  which  will  accomplish  this  end 
promises  to  mark  an  era  in  the  science  by  reflecting  its  present  position  and  in- 
dicating the  direction  in  which  future  research  is  likely  to  prove  most  successful. 

"  Such  a  work — The  American  System  of  Dentistry — has  for  some  years 
been  in  preparation,  under  the  co-operation  of  a  large  corps  of  writers,  and  its 
publication  places  the  profession  throughout  the  world  under  renewed  obligations 
to  the  Authors. 

"  The  distinguished  editor  has  chosen  those  men  who,  by  long  experience 
in  practice,  teaching,  or  original  research,  have  proved  themselves  abundantly 
competent  to  treat  their  several  subjects,  and  a  consideration  of  the  plan  as  a 
whole  will  show  that  the  scope  and  arrangement  of  the  work  are  such  as  to 
present  a  complete  and  systematic  exposition  of  the  entire  Science  and  Art  of 
Dentistry.  So  vast  has  been  the  amount  of  indispensable  material  obtained, 
that  it  has  been  impracticable  to  present  it  in  less  than  three  extra  sized  octavo 
volumes  of  about  1000  pages  each.  The  series  of  Illustrations,  numbering 
about  1700  Wood  Engravings,  have  been  executed  under  the  supervision  of  the 
Authors  themselves,  and  may  be  relied  on  for  entire  accuracy.  Ji\  every  par- 
ticular of  Type,  Paper,  Printing,  and  Binding,  the  Publisher  has  studied  to  make 
the  work  a  pleasure  to  the  reader,  and  a  lasting  ornament  to  his  library. 

"In  short,  'The  American  System'  forms  a  complete  Encyclopaedia  of  the 
whole  Science  and  Art  of  Dentistry." 


A  Detailed  Prospectus  will  be  sent  to  any  address  on  application. 
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To  be  re-issued  in  8  very  handsome  volumes,  Royal  8vo,  Cloth,  of  about 
400  pages  each,  fully  illustrated  with  Engravings  and  Coloured  Plates, 
Price  I2S.  6d.  each. 
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EXTRACT  FROM  THE  PROSPECTUS. 

The  Publisher  has  much  pleasure  in  announcing  to  the  Profession  that 
this  enterprise,  which  has  been  long  and  carefully  elaborated,  is  now  completed. 

The  subjects  treated  are  those  which  American  Medicine  has  made 
peculiarly  its  own,  and  in  which  it  has  won  its  greatest  triumphs. 

That  the  time  has  arrived  for  the  presentation  of  these  subjects  is  shown 
by  the  readiness  with  which  the  foremost  men  of  the  country  engaged  to 
contribute  to  this  work,  so  planned  as  to  call  forth  their  best  efforts.  It  was 
thus  possible  to  frame  a  scheme  embracing  all  departments  of  Gynecology  and 
Obstetrics,  and  to  assign  each  topic  to  the  authority  recognised  by  universal 
consent  as  most  competent  to  treat  it.  In  developing  the  various  subjects  it 
has  been  the  aim  of  the  Authors  and  Editors  to  make  the  articles  complete 
monographs,  to  which  the  practitioner  may  at  all  times  turn  with  full  certainty 
of  finding  what  he  needs  in  its  most  recent  aspect,  whether  he  seeks  information 
on  the  general  principles  or  minute  guidance  in  the  practical  treatment  of 
special  disease. 

No  expense  has  been  spared  in  presenting  the  system  in  a  dress  worthy  of 
a  work  of  so  great  importance.  The  arts  of  the  Engraver  and  Chromo- 
lithographer  have  been  generously  employed  wherever  illustrations  would  really 
serve  to  illustrate  the  text,  but  no  space  is  occupied  by  superfluous  pictures. 
Each  volume  is  copiously  indexed  and  the  final  volume  of  each  section  contain? 
a  general  index  to  the  entire  subject. 

The  success  which  has  attended  the  original  issue  has  induced  tin 
Publisher,  at  the  request  of  many  members  of  the  Profession,  to  re-issue  th< 
work  in  divisions  at  monthly  intervals. 

The  first  volume  is  now  ready  and  subscribers'  names  can  be  received. 


A  Detailed  Prospectus  will  be  sent  to  any  address  on  application. 
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By  Dr.  F.  RITTER  VON  ARLT, 
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Translated  by  Dr.  LYMAN  WARE, 

SURGEON  TO  THE  ILLINOIS  CHARITABLE  EYE  AND  EAR  INFIRMARY  ;  OPHTHALMIC 
SURGEON  TO  THE  PRESBYTERIAN  HOSPITAL,  AND  TO  THE 
PROTESTANT  ORPHAN  ASYLUM,  CHICAGO. 
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EXTRACT  FROM  PREFACE. 

My  object  in  publishing  this  work  was  primarily  to  give  the  physicians 
engaged  in  general  practice  a  book  of  reference  which  they  could  consult 
regarding  the  common  and  most  frequent  diseases  of  the  eye.  I  also  hoped 
that  I  could  induce  them  to  reflect  more  upon  the  various  morbid  processes,  and 
to  inquire  into  their  exciting  causes.  To  determine  this  etiological  relation  for 
each  individual  case  is  no  less  important  for  the  practising  physician  (on 
account  of  prognosis  and  therapy,  and  often,  too,  with  reference  to  questions  of 
sanitary  science  and  forensic  medicine)  than  to  find  out  in  which  part  of  the 
organ  the  disease  is  located,,  what  anatomical  changes  have  taken  place,  and 
what  changes  are  still  likely  to  occur,  according  to  general  principles  and  our 
own  experience.    Such  has  been  the  aim  in  view  in  the  preparation  of  this  book. 


Second  Edition,  8vo,  Cloth,  pp.  xvi.,  420.    Price  14s. 
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TRANSLATED  FROM  THE  SECOND  AND  REVISED  EDITION 
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EXTRACT  FROM  TRANSLATOR'S  PREFACE. 

I  present  this  volume  to  the  English-speaking  Medical  public  in  the  belief 
that  it  throws  important  light  upon  a  subject  which  has  too  long  been  mis- 
understood and  ignored. 

Hypnotism  is  no  longer  one  of  the  curiosities  of  Science ;  it  is  a  thera- 
peutic resource  of  unquestionable  value,  which  lies  at  the  hands  of  every 
medical  practitioner  who  is  willing  to  take  the  trouble  to  inquire  into  its 
nature,  and  the  manner  of  its  use.    .    .  . 

I  do  not  claim  that  this  work  is  perfect,  for  it  doubtless  has  many 
imperfections ;  but  it  appears  to  me  that  its  faults  are  faults  of  detail  rather 
than  of  principle.  "What  I  do  claim  for  it  is,  that  being  based  upon  the 
conscientious  and  well-directed  study  of  an  enormous  number  of  cases  by  an 
able  clinician,  it  may  justly  be  considered  the  most  scientific  and  important 
contribution  to  our  knowledgo  of  Hypnotism  that  has  yet  been  made. 
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EXTRACTS  FROM  PRESS  NOTICES. 

"  The  work  now  before  us  is  written  in  such  a  plain  and  simple  style,  and  withal  is  so 
interesting,  as  to  invest  the  sturdy  with  a  charm  which  makes  it  difficult  for  one  to  put  down 
the  book  ;  and  we  are  not  surprised  to  hear  that  it  has  rapidly  attained  wide  circulation.  It 
only  requires  to  be  known  to  become  a  popular  class-book." — Students'  Journal. 

"  A  most  useful  addition  to  the  list  of  text-books  on  this  subject,  and  one  that  may  be 
highly  recommended  to  teachers  of  the  science.  The  illustrations  are  original  and  exceedingly 
good." — Journal  of  Microscopy. 

"  We  have  no  hesitation  in  stating  our  belief  that  this  is  the  best  Botanical  Text-Book 
for  medical  students  in  the  English  language." — Bristol  Medical  Journal. 

"  To  a  rare  faculty  for  simple  exposition  the  author  adds  a  wide  acquaintance  with  the 
latest  developments  of  the  science,  and  he  contrives  to  carry  the  student  along  with  him  from 
the  enunciation  of  its  most  rudimentary  phenomena  and  principles  to  the  consideration  of 
its  highest  problems.  These  characteristics  of  the  work  have  been  faithfully  preserved  in  the 
present  translation.  .  .  .  Altogether  the  work  is  not  only  an  excellent  text-book,  but  is 
admirably  adapted  to  serve  the  purposes  of  the  lay  reader." — Scotsman. 

'  A  fascinating  book  on  a  fascinating  subject  is  Mr  Geddes'  translation  of  Dr  Behrens' 
'  Text-Book  of  Botany.'  The  author  of  this  volume  has  contrived  to  invest  its  learned  aspects 
with  something  of  the  romance  attaching  to  its  sentimental  associations.  He  builds  up  the 
science  from  its  elementary  facts  to  its  most  complicated  problems  in  a  manner  interesting  tc 
follow  and  easy  to  master.  The  fertilisation  of  flowers  forms  the  subject  of  a  delightful 
section.  Those  who  care  nothing  for  Botany  as  a  science  can  scarcely  fail  to  enjoy  the  account 
of  such  things  as  given  in  these  pages  ;  while  students  of  the  science  may  rest  assured  that, 
popular  as  the  style  of  this  work  is,  it  is  yet  thoroughly  trustworthy." — Literary  World. 

"  In  every  respect  the  work  is  an  excellent  class-book,  and  we  have  no  doubt  tha*  it  will 
speedily  find  favour  with  teachers  and  students." — Glasgow  Herald. 
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EXTRACTS  FROM  PRESS  NOTICES. 

"  This  is  a  good  book,  written  by  a  competent  man.  It  presents  the 
novelty  of  coloured  illustrations  introduced  into  the  text.  On  the  whole  the 
illustrations  are  good.  In  regard  to  the  text,  the  usual  topographical  arrange- 
ment is  followed.  Special  chapters  are  devoted  to  the  important  subjects  of 
Glaucoma,  Foreign  Bodies  in  the  Eye,  and  Sympathetic  Ophthalmia.  The 
operations  are  relegated  to  the  end  of  the  volume.  We  have  much  pleasure  in 
recommending  Mr.  Berry's  work,  considering  it  to  be  a  valuable  addition  to 
Ophthalmic  literature." — The  Lancet. 

"  This  handsome  volume  is  one  of  the  most  attractive,  both  externally  and 
internally,  of  the  many  text-books  of  Ophthalmology  which  adorn  our  book- 
shelves. With  very  few  exceptions  the  drawings  are  the  best  that  we  are  able 
to  find  in  any  corresponding  handbook.  .  .  .  We  wish  to  recommend  this  book 
as  one  which  can  be  read  with  both  pleasure  and  profit,  not  only  by  the 
student  beginning  the  subject,  but  also  by  the  specialist  practising  Ophthal- 
mology. It  must  be  regarded  as  a  decided  and  creditable  addition  to  British 
Ophthalmic  Literature." — Dublin  Medical  Journal. 

"  We  have  no  hesitation  in  saying  that  in  many  respects  this  is  the  most 
advanced  text-book  which  has  yet  appeared  in  this  country  in  the  department 
of  medicine  of  which  it  treats. 

"The  clinical  descriptions  are  clear,  and  for  the  most  part  well  pro- 
portioned to  the  practical  importance  of  the  subjects  treated.  One  of  the  best 
chapters  is  that  on  Glaucoma.  The  various  forms  of  this  mysterious  affection, 
and  the  symptoms  and  signs  upon  which  the  diagnosis  rests,  are  all  carefully 
passed  in  review ;  in  each  case  their  causation  is  explained  or  discussed ;  plates 
illustrative  of  the  typical,  external,  and  ophthalmoscopic  appearances,  as  well 
as  a  characteristic  chart  of  the  field  of  vision,  are  judiciously  introduced.  .  .  . 
Not  less  interesting  is  the  chapter  on  Amblyopia,  Amaurosis,  and  other 
anomalies  of  vision. 

"  Section  II.  treats  of  Errors  of  Refraction  and  Accommodation,  Affections 
of  the  Oculo-Motor  Muscles,  and  the  Examination  of  the  Eye.  The  concluding 
section  ia  devoted  to  operations.  The  descriptions  are  concise  and  thoroughly 
practical.  Mr.  Berry  has  succeeded  in  conveying  his  meaning  in  direct  and 
vigorous  language,  and  the  whole  work  is  one  which  must  add  fresh  lustre  to 
his  already  distinguished  reputation  as  a  scientific  surgeon." — Edinburgh 
Medical  Journal. 
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EXTRACTS  FROM  PRESS  NOTICES. 
From  The  Lancet,  5th  April  1890. — "  There  is,  perhaps,  no  medical  scientist  in  the 
civilised  world  more  competent  for  the  task  of  undertaking  a  work  such  as  the  one  under 
notice  than  the  accomplished  author  whose  name  stands  first  upon  the  title-page  of  the 
'  National  Medical  Dictionary.'  That  Dr.  Billings,  whose  ripe  scholarship  and  familiarity 
with  general  medical  literature  are  universally  acknowledged,  should  bestow  his  imprimatur 
upon  a  work,  especially  of  the  class  to  which  this  belongs,  is  sufficient  to  guarantee  its 
■jxcellence.  The  object  of  this  Dictionary,  as  set  forth  in  the  Preface,  is  to  furnish  to 
students  and  practitioners  of  medicine  a  clear,  concise  definition  of  every  medical  term 
in  cm-rent  use  in  English,  French,  German,  and  Italian  literature,  including  the  Latin 
terminology  of  all  these  languages.'  Its  scope,  therefore,  is  one  which  will  at  once  satisfy 
the  student,  and  meet  all  the  requirements  of  the  medical  practitioner.  Clear  and  com- 
prehensive definitions  of  words  should  form  the  prime  feature  of  any  dictionary,  and  in 
this  one  the  chief  aim  seems  to  be  to  give  the  exact  signification,  and  the  different  meanings 
of  terms  in  use  in  medicine  and  the  collateral  sciences,  in  language  as  terse  as  is  compatible 
with  lucidity.  The  utmost  brevity  and  conciseness  have  been  kept  in  view.  The  work  is 
remarkable,  too,  for  its  fulness,  dealing,  as  it  does,  with  the  definitions  of  no  less  than 
84,844  words  and  phrases,  of  which  number  25,496  are  Latin,  9158  Erench,  16,708  German, 
and  6514  Italian.  The  enumerations  and  subdivisions  under  each  word-heading  are  strik- 
ingly complete,  as  regards  alike  the  English  tongue  and  the  languages  chiefly  employed  by 
ancient  and  modern  science.  It  is  impossible  to  do  justice  to  the  Dictionary  by  any  casual 
illustration.  Apart  from  the  boundless  stores  of  information  which  may  be  gained  by  the 
study  of  a  good  dictionary,  one  is  enabled  by  the  work  under  notice  to  read  intelligently 
any  technical  treatise  in  either  of  the  four  chief  modern  languages.  There  cannot  be  two 
opinions  as  to  the  great  value  and  usefulness  of  this  Dictionary  as  a  book  of  ready  reference 
for  all  sorts  and  conditions  of  medical  men.  So  far  as  we  have  been  able  to  see,  no  subject 
has  been  omitted,  and  in  respect  of  completeness  it  will  be  found  distinctly  superior  to  any 
medical  lexicon  yet  published." 

From  The  International  Journal  of  the  Medical  Soienoes,  April  1890. — "  Without 
disparagement  of  the  other  valuable  medical  dictionaries  already  in  use,  this  one  may  be 
fairly  said  to  be  the  most  desirable  for  possession  and  reference  by  both  students  and 
practitioners.  Dr.  Billings  would  have  been  the  choice  of  the  profession  for  such  a  task, 
could  it  have  been  submitted  to  suffrage ;  not  only  because  of  his  ability  and  medical 
scholarship,  recognised  with  the  highest  honours  at  home  and  abroad,  but  also  because  the 
immense  experience  of  the  superintendence  of  the  Index  Medicus  has  afforded  a  special 
preparation  for  this  work.  The  judiciousness  of  his  selection  of  collaborators  is  shown 
by  the  general  excellence  of  the  definitions  given  throughout  the  two  volumes.  Cardinal 
virtues  in  a  dictionary  are  clearness  and  sufficient  fulness,  without  redundance.  Generally, 
the  definitions  in  this  work  are  clear.  .  .  .  Proportion  has  been,  almost  throughout,  well 
preserved ;  it  does  not,  as  some  others  have  done,  show  a  constant  ambition  to  grow  into  a 
cyclopaedia.  With  very  little  exception,  indeed,  the  orthography  and  pronunciation  of 
medical  terms  in  this  Dictionary  are  beyond  question.  We  could  render  no  higher  com- 
pliment to  such  a  work  than  to  give  it  a  minute,  if  it  even  seem  a  hypercritical,  examina- 
tion. It  is  well  worthy  of  it ;  as  it  is  also  of  a  place  near  the  elbow  of  every  medical 
student,  and  on  a  low-down  shelf  in  the  library  of  every  practitioner." 
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EXTRACTS  FROM   PRESS  NOTICES. 

From  the  Lancet. — "In  this  elegant  and  profusely  illustrated  volume, 
Dr.  Bramwell  has  entered  a  field  which  has  hitherto  been  so  worthily  occupied 
by  British  authors ;  and  we  cannot  but  admire  the  industry  and  care  which  he 
has  bestowed  upon  the  work.  As  it  stands,  it  may  fairly  be  taken  as  repre- 
senting the  standpoint  at  which  we  have  arrived  in  cardiac  physiology  and 
pathology,  for  the  book  opens  with  an  extended  account  of  physiological  facts, 
and  especially  the  advances  made  of  late  years  in  the  neuro-muscular  mechanism 
of  the  heart  and  blood-vessels.  Although  in  this  respect  physiological  research 
has  outstripped  clinical  and  pathological  observation,  Dr.  Bramwell  has,  we 
think,  done  wisely  in  so  introducing  his  treatise,  and  has  thereby  greatly  added 
to  its  value.  ...  A  chapter  on  thoracic  aneurism  tenninates  a  work  which, 
from  the  scientific  manner  in  which  the  subject  is  treated,  from  the  care  and 
discrimination  exhibited,  and  the  copious  elaborate  illustrations  with  which 
it  is  adorned,  is  one  which  will  advance  the  author's  reputation  as  a  most 
industrious  and  painstaking  clinical  observer." 

From  the  Medical  Times. — "  Among  the  host  of  text-books  and  mono- 
graphs which  come  now  from  the  medical  press,  it  is  thoroughly  gratifying  to 
occasionally  find  some  which  do  not  bear  obvious  marks  of  being  written  either 
to  order  or  for  the  mere  sake  of  writing.  Neither  inaccuracy  nor  airing  of 
crotchets — two  faults  which  so  largely  disfigure  our  literature — can  be  charged 
against  the  work  which  is  now  before  us.  Those  who  have  read  Dr.  Bram- 
well's  previous  book  on  the  Spinal  Cord  would  rightly  expect  to  find  the  result 
of  careful  labours  set  forth  with  systematic  clearness  in  anything  that  came 
from  his  pen ;  and  they  will  not  be  disappointed  in  their  perusal  of  this  treatise 
on  the  Diseases  of  the  Heart.  Although  this  book  deals  systematically  with 
the  subject,  and  therefore  contains  much  that  is  to  be  found  in  other  works,  it 
has  two  characteristics  which  entirely  preclude  the  objection  that  it  is  super- 
fluous, and,  moreover,  give  it  a  right  to  rank  among  the  most  useful  of  English 
text-books.  In  the  first  place,  the  matter  is  arranged  with  great  clearness,  and 
the  style  is  particularly  intelligible,  being  neither  redundant  nor  over-condensed. 
In  the  second  place,  there  are  signs  throughout  the  work  that  it  is  not  simply 
a  careful  compilation,  but  that  the  author  has  thought  out  for  himself  the 
problems  he  discusses,  and  has  made  the  subject  his  own  by  assiduous  work, 
both  clinical  and  pathological.  The  book  ends  with  a  most  valuable  one 
(chapter)  on  Diseases  of  the  Aorta,  in  which  good  use  is  made  of  rich  patho- 
logical material.  The  illustrations  are  of  great  merit,  and  cannot  fail  to  give 
a  vivid  idea  of  the  conditions  underlying  the  often  obscuro  symptoms  of  intra- 
thoracic disease.  A  careful  perusal  of  this  work  will  well  repay  the  student 
and  refresh  the  memory  of  the  busy  practitioner.'* 
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Wood  Engravings  in  the  Text,  and  numerous  full-page  Plates. 
Price  I2S.  6d.  per  Volume,  Carriage  Free. 
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THE  ARTICLES  WRITTEN  ESPECIALLY  FOR  THE  WORK  BY 
AMERICAN,  BRITISH,  AND  CANADIAN  A  UTHORS. 

EDITED  BY 

JOHN  M.  KEATING,  M.D. 


THE  aim  of  the  Editor  of  these  volumes  has  been  to  present 
a  Practical  Work,  appealing  to  the  Practitioner  who 
comes  in  daily  contact  with  disease  in  all  its  forms,  as 
well  as  a  Cyclopaedia,  embodying  in  its  many  articles  the 
Science  of  Medicine  and  Surgery  so  far  as  they  relate  to  the 
subjects  in  view. 

Authors  on  both  sides  of  the  Atlantic  have  written  articles 
on  the  subject  with  which  they  are  most  familiar,  and  their 
views  will  be  accepted  as  the  latest  expression  of  scientific 
thought  and  practical  knowledge.  The  endeavour  throughout 
has  been  to  present  valuable  material  in  a  well-digested, 
practical  style,  written  to  entertain  as  well  as  instruct  the 
reader.  A  brief  consideration  of  the  subject-matter  will  at 
once  show  that  the  general  plan  of  the  work  has  been  so 
framed  as  to  render  it  a  complete  and  invaluable  Text-book, 
as  well  as  an  unfailing  Work  of  Reference,  to  which  the 
Practitioner  may  at  all  times  turn  with  the  certainty  of 
finding  what  he  needs  in  its  most  recent  aspect. 

The  Contributors  have  been  allowed  to  introduce  such 
Illustrations  as  they  have  considered  would  add  to  the  value 
of  their  contributions.  These  have  been  reproduced  in  greal 
part  from  original  drawings  and  photographs,  and  have  been 
printed  upon  a  specially  prepared  plate  paper  and  inserted  as 
separate  sheets.  A  large  number  of  original  Illustrations  and 
Diagrams  are  also  included  in  the  text. 

As  a  work  of  which  every  Physician  may  feel  proud,  and 
m  which  every  Practitioner  possessing  it  will  find  a  safe  and 
trustworthy  counsellor  in  the  daily  responsibilities  of  practice, 
the  Publisher  reasonably  anticipates  a  large  demand. 


Detailed  Prospectus  on  application. 


In  2  Volumes,  large  Svo,  pp.  xvi.,  ioo8,  illustrated  with  Maps  and  Charts. 

Price  31s.  6d. 

GEOGRAPHICAL  PATHOLOGY. 

An  inquiry  into  the  geographical  distribution  of  infective 
and  climatic  diseases. 
By  ANDREW  DAVIDSON,  M.D.,  F.R.C.P.Ed., 

LATE  VISITING  AND  SUPERINTENDING  SURGEON,  CIVIL  HOSPITAL;  PROFESSOR 
OF  CHEMISTRY,  ROYAL  COLLEGE,  MAURITIUS. 


EXAMINATION  QUESTIONS 

Set  for  the  Professional  Examinations  in  Edinburgh  University 
during  the  past  ten  years,  selected  from  the  Calendars. 

By  W.  RAMSAY  SMITH,  B.Sc, 

DEMONSTRATOR  OF  ANATOMY,  EDINBURGH  SCHOOL  OF  MEDICINE,  MINTO  HOUSE  \ 
LATE  SENIOR  ASSISTANT  TO  THE  PROFESSOR  OF  NATURAL  HISTORY, 
UNIVERSITY  OF  EDINBURGH. 

NATURAL  HISTORY,  arranged  and  annotated,  price  Is. 

BOTANY,  arranged  and  annotated,  price  Is.  6d. 

CHEMISTRY,  answered  and  annotated,  price  2s. 

ANATOMY,  answered  and  annotated,price  2s. 

MATERIA  MEDICA  AND  THERAPEUTICS,  ansivered  and 

annotated,  price  2s. 
PHYSIOLOGY,  anszvered  and  annotated,  price  2s. 

***  Other  Volumes  to  Follow; 


Crown  Svo,  Cloth,  pp.  154,  with  5  Illustrations,  Price  4s.  6d. 

Diseases  &  Injuries  of  the  Ear: 

THEIR  PREVENTION  AND  CURE. 

By  CHARLES  HENRY  BURNETT,  A.M.,  M.D., 

AURAL  8URGEON  TO  THE  PRESBYTERIAN  HOSPITAL  J  ONE  OF  THE  CONSULTING  AURIST3  TO  THE 
PENNSYLVANIA  INSTITUTION  FOR  THE  DEAF  AND  DUMB  ;  LECTURER  ON  OTOLOGY, 
WOMEN'S  MEDICAL  COLLEGE  OF  PENNSYLVANIA,  IN  PHILADELPHIA. 

(l889.) 


Zvo,  Cloth,  pp.  xii.,  102,  with  4  Illustrations,  Price  5s. 

SUPPURATION  AND  SEPTIC  DISEASES. 

THREE  LECTURES  DELIVERED  AT  THE  ROYAL  COLLEGE 
OF  SURGEONS  OF  ENGLAND. 

By  W.  WATSON  CHEYNE,  M.B.,  F.R.C.S. 

NUNTKRTAN  PROFESSOR  \  SURGROX  TO  KING'S  COLLEGE  HOSPITAL  \  EXAMINER  IN 
SURGERY  AT  EDINBURGH  UNIVERSITY. 

(1889.) 
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Foolscap  8vo,  Cloth,  pp.  viii.,  153,  Interleaved,  Price  4s. 

SYNOPSIS  OF  CHEMISTRY. 

INORGANIC  AND  ORGANIC, 

TO  ASSIST  STUDENTS  PREPARING  FOR  EXAMINATIONS. 

By  THOS.  W.  DRINKWATER,  F.C.S., 

LECTURER  ON  CHEMISTRY  IN  THE  EDINBURGH  SCHOOL  OP  MEDICINE. 

(1882.) 


Svt>.,  Cloth,  pp.  54,  Illustrated  with  16  Coloured  Maps,  Price  5s. 

ON  THE 

GEOGRAPHICAL  DISTRIBUTION  OF  SOME 
TROPICAL  DISEASES  AND  THEIR  RELATION 
TO  PHYSICAL  PHENOMENA, 

BY 

R.  W.  FELKIN,  M.D.,  F.R.S.E.,  F.R.G.S., 

LECTURER  ON  DISEASES  OF  THE  TROPICS  AND  CLIMATOLOGY,  SCHOOL  OF 
MEDICINE,  EDINBURGH. 

(1889.) 


8vo,  Cloth,  pp.  84,  Price  3s.  6d. 

HYPNOTISM: 

OR, 

PSYCHO-THERAPEUTICS. 

By  R.   W.   FELKIN,   M.D.,  F.R.S.E., 

LECTURER  ON  DISEASES  OF  THE  TROPICS  AND  CLIMATOLOGY,  SCHOOL  OF 
MEDICINE,  EDINBURGH. 

(189O.) 


Crown  Svo,  Cloth,  xvi.,  376,  with  101  Illustrations,  some  coloured, 

Price  IOS.  6d. 

PHYSICAL  DIAGNOSIS, 

A  Guide  to  Methods  of  Clinical  Investigation. 

By  G.  A.   GIBSON,   M.D.,   D.Sc,  F.R.C.P.Ed., 

LECTURER  ON  THE  PRINCIPLES  AND  PRACTICE  OF  MEDICINE  IN  THE  EDINBURGH  MEDICAL 
school;  EXAMINER  ON  MEDICINE  and  CLINICAL  MEDICINE  IN  THE 
UNIVERSITY  OF  OLASOOW. 

AND 

WILLIAM    RUSSELL,  M.D.,  F.R.C.P.Ed., 

PATHOLOGIST  TO  THE  ROYAL  INFIRMARY  OF  EDINBURGH',  LECTURER  ON 
PATHOLOGY  AND  MORUID  ANATOMY  IN  THE  EDINBURGH 
MEDICAL  SCHOOL. 

(189O.) 

(Pentland's  Students'  Manuals.) 


Zvo,  pp.  xvi.,  204,  with  34  full  page  Coloured  Plates,  Price  16s. 


HYDATID  DISEASE 

IN  ITS  CLINICAL  ASPECTS. 

By  JAMES  GRAHAM,  M.A.,  M.D., 

LATE  DEMONSTRATOR  OF  ANATOMY,  SYDNEY  UNIVERSITY  \    MEDICAL  SUPERINTENDENT, 
PRINCE  ALFRED  HOSPITAL,  SYDNEY. 

(189I.) 

8vo,  Cloth,  pp.  624.    Price  16s. 

A  TEXT-BOOK 

OF 

Practical  Therapeutics, 

WITH  ESPECIAL  REFEEENCE  TO  THE 

APPLICATION  OF  REMEDIAL  MEASURES  TO  DISEASE  AND 
THEIR  EMPLOYMENT  UPON  A  RATIONAL  BASIS. 

By  HOBART  AMORY  HARE,  M.D.  (Univ.  of  Pa.),  B.Sc, 

CLINICAL  PROFESSOR  OF  THE  DISEASES  OF  CHILDREN  AND  DEMONSTRATOR  OF  THERAPEUTICS  IN  THE 
UNIVERSITY  OF  PENNSYLVANIA  J  PHYSICIAN  TO  ST.  AGNES'S  HOSPITAL  AND  TO  THE  MEDICAL 
DISPENSARY  OF  THE  CHILDREN'S  HOSPITAL-,   LAUREATE  OF  THE  ROYAL  ACADEMY  OF 
MEDICINE  IN  BELGIUM,  OF  THE  MEDICAL  SOCIETY  OF  LONDON,  ETC.  -,  SECRETARY 
OF  THE  CONVENTION  FOR  THE  REVISION  OF  THE  PHARMACOPOEIA  OF  1890. 

(I890.) 

8vo}  Cloth,  pp.  362,  illustrated  wtth  60  Photographic  Reprodicctwns, 

Price  I2S.  6d. 

PRACTICAL  PATHOLOGY 

AND 

MORBID  HISTOLOGY. 

By  HENEAG  E  GIBBES,  M.D., 

PROFESSOR  OF  PATHOLOGY  IN  THE  UNIVERSITY  OF  MICHIGAN  ;  FORMERLY  LECTURER  ON  HISTOLOGY 
IN  THE  MEDICAL  SCHOOL,  WESTMINSTER  HOSPITAL,  LONDON. 

(1891.) 


Crown  &vo,  Cloth,  pp.  xvi.,  260,  with  164  Illustrations  and  a  series  of  Floral 

Diagrams,  Price  6s. 

BOTANY, 

A  Concise  Manual  for  Students  of  Medicine  and  Science. 
By  ALEXANDER  JOHNSTONE,  F.G.S., 

LECTURER  ON  BOTANY,  SCHOOL  OF  MEDICINE,  EDINBURGH. 

(Pentland's  Students'  Manuals.) 

(1891.) 


Fourth  Edition,  Revised,  8vo,  Cloth,  pp.  172,  with  16  Wood  Engravings, 

Price  7s.  6d. 
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By  SAMUEL  W.  GROSS,  A.M.,  M.D.,  LL.D., 

PROFESSOR  OF  THE  PRINCIPLES  OF  SURGERY  AND  CLINICAL  SURGERY  IN  THE 
JEFFERSON  MEDICAL  COLLEGE  OF  PHILADELPHIA. 

Fourth  Edition  Revised  by  F.  R.  STURGIS,  M.D. 
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Crown  2>vo,  Cloth,  pp.  xvi.,  216,  with  Coloured  Plate  and  29  Wood 

Engravings,  Price  5s. 

HANDBOOK  OF 
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By  FRANCIS  W.  N.  HAULTAIN,  M.D.,  F.R.C.P.Ed., 
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8vo,  Cloth,  pp.  xii.,  285,  Price  9s. 

PULMONARY  PHTHISIS, 

ITS  ETIOLOGY,  PATHOLOGY,  AND  TREATMENT. 

By  ALEX.  JAMES,  M.D.,  F.R.C.P.Ed., 
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EDINBURGH  J   ASSISTANT  PHYSICIAN,  EDINBURGH  ROYAL  INFIRMARY. 
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Svo,  Cloth,  pp.  xii.,  170,  illustrated  with  79  Engravings,  Price  8s.  6d. 

THE 
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BY 

ARVID  KELLGREN,  M.D.  (Edin.). 
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To  form  3  Volumes,  Royal  Svo,  of  about  1000  pages  each.  Uniform  with  the 
"Cyclopaedia  of  Children's  Diseases"  and  "  Systems  of  Gynecology  and 
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printed,  illustrated  with  full-page  plates  reproduced  from  photographs,  and 
numerous  engravtngs  throughout  the  text.  Price  per  Volume,  I2S.  6d.  nett, 
carriage  free.  Subscriptions  are  only  received  for  4  Volumes,  or  one  year's 
issue,  the  Volumes  being  payable  as  delivered. 
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MEDICINE,  SURGERY,  GYNECOLOGY,  PEDIATRICS, 
NEUROLOGY,  DERMATOLOGY,  LARYNGOLOGY, 
OPHTHALMOLOGY,  AND  OTOLOGY. 


BY  PROFESSORS  AND  LECTURERS  IN  THE  LEADING 
MEDICAL  COLLEGES  OF  THE  UNITED  STATES, 
GREAT  BRITAIN,  AND  CANADA. 


EDITED  BY 


JOHN  M.  KEATING,  M.D., 
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Philadelphia. 


J.  MITCHELL  BRUCE,  M.D.,  F.R.C.P., 
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London. 


The  editors  are  impressed  with  the  belief  that  many  members 
of  the  profession  will  be  glad  of  the  opportunity  of  having,  in 
a  digested  form,  the  views  and  teachings  of  the  most  distin- 
guished professors  and  lecturers  expressed  in  such  a  way  as  to 
meet  their  every  -  day  requirements.  There  are  but  few 
physicians  or  surgeons,  taking  an  active  interest  in  their 
profession,  but  would  be  glad  of  the  opportunity  of  post- 
graduate clinical  instruction.  The  present  enterprise  is 
expected  to  afford,  at  a  small  cost,  the  opportunity  desired. 

The  aim  of  the  publishers  and  editors  is,  through  the 
medium  of  the  International  Clinics,  to  afford  to  practitioners 
the  advantages  of  practical  post-graduate  instruction,  and 
to  present  the  most  valuable  of  these  lectures  in  the  form 
of  concise  and  well -digested  articles,  systematically  arranged. 


A  large  mass  of  useful  and  valuable  matter  has  been  collected, 
which  the  editors  are  now  arranging  and  preparing  for 
publication. 

These  lectures,  reported  by  competent  medical  steno- 
graphers, are  put  into  correct  form  by  the  editors,  and  are 
then  returned  to  the  authors  for  revision  and  correction. 
It  is  the  intention  of  the  editors  to  select  only  the  best, 
that  is  to  say,  the  most  really  valuable  of  the  lectures 
which  are  offered  for  publication.  The  reader  is  thus  put 
in  possession  of  the  approved  thoughts  and  the  latest  ideas 
of  the  most  eminent  teachers,  men  who,  by  their  ability, 
are  shaping  out  the  progress  of  medicine  in  its  rapid  develop- 
ment. 

The  contributors  are  men  of  established  reputation,  who 
recognise  the  necessity  and  importance  of  devoting  special 
attention  to  Diagnosis,  and  it  is  expected  that  Differential 
Diagnosis,  Prognosis,  and  Treatment  —  more  especially  the 
latter — will,  in  every  instance,  be  fully  and  clearly  discussed. 

Most  of  the  prominent  teachers  in  the  Medical  Schools 
of  the  United  States,  Great  Britain,  and  Canada,  have 
promised  their  hearty  co-operation  and  support  to  make  the 
venture  a  success. 

The  work  will  be  issued  at  quarterly  intervals,  and  each 
volume  will  consist  of  350  pages,  or  thereby,  8vo,  handsomely 
printed  in  a  beautifully  clear  type.  Photographs  illustrating 
the  more  important  cases  will  be  introduced  as  occasion 
demands.  They  will  be  printed  on  ,a  specially  prepared 
paper  of  fine  quality,  and  inserted  as  separate  leaves. 

Subscriptions  are  received  for  one  year,  or  for  four  volumes, 
at  the  subscription  rate  of  12s.  6d.  per  volume,  carriage  free. 
The  volumes  payable  as  delivered. 


Third  Edition,  Revised  and  Enlarged,  &vo,  Cloth,  gilt  top,  pp.  xx.,  641,  with 
Woodcut  and  9  double-/ age  Colotired  Illustrations,  Price  2IS. 
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A  Manual  for  Students  and  Practitioners. 

BY 

W.  ALLAN  JAMIESON,  M.D.,  F.R.C.P.Ed., 

EXTRA   PHYSICIAN  FOR  DISEASES  OF  THE  SKIN,  EDINBURGH  ROYAL  INFIRMARY  \    CONSULTING  PHYSICIAN 
EDINBURGH  CITY  HOSPITAL;   LECTURER  ON  DISEASES  OF  THE  SKIN, 
SCHOOL  OF  MEDICINE,  EDINBURGH. 

(I89I.) 

(Pentland's  Medical  Series,  Volume  First.) 


EXTRACTS   FROM    PRESS   NOTICES  OF  THE   FIRST  EDITION. 

"  This  is  the  first  volume  in  Pentland's  Medical  Series.  It  does  credit  to  the  author, 
and  is  an  excellent  book  of  its  kind,  sound  in  matter,  thoughtful,  and  practical.  The  work 
is  especially  noticeable  for  the  excellent  style  of  the  author's  writing,  and  for  a  more  complete 
exposition  of  the  uses  of  many  remedies  and  methods  of  treatment  brought  forward  in  recent 
years  than  is  to  be  found  in  any  other  work.  Dr.  Jamieson  is  an  enthusiastic  supporter  of 
Unna's  methods  and  preparations,  and  not  without  good  reason.  The  author's  experience 
on  this  matter  will  be  very  acceptable  to  the  profession  in  these  islands.  After  a  careful 
perusal  of  the  work,  we  can  heartily  recommend  it." — The  Lancet. 

"  The  chief  charm  of  the  work,  as  a  whole,  is  its  literary  style.  It  is  refreshing  to  read 
such  vigorous,  lucid  English,  without  one  ambiguous  line.  It  reminds  us  more  of  Watson's 
Physio  than  any  more  recent  work.  We  have  had  the  greatest  possible  pleasure  in  reading 
this  book.  It  was  Lord  Bacon  who  said  that  '  some  books  are  to  be  tasted,  others  to  be 
swallowed,  and  some  few  to  be  chewed  and  digested.'  This  classical  work,  by  Dr.  Jamieson, 
is  one  of  the  last  class,  and  as  such  we  strongly  recommend  it  to  the  profession." — British 
Medical  Journal. 

"  Dr.  Jamieson's  work  on  Diseases  of  the  Skin  appears  as  the  first  volume  of  Pentland't 
Medical  Series,  and  it  is  difficult  to  imagine  that  a  series  of  medical  manuals  could  have  been 
introduced  more  successfully  and  with  greater  promise.  So  many  manuals  on  diseases  of 
the  skin  have  lately  been  published,  that  a  new  one,  to  possess  any  claim  to  be  read,  must 
afford  evidence  of  individuality.  A  strong  claim  to  individuality  may  successfully  be  made 
in  connection  with  the  book  before  us.  Whilst  one  of  its  leading  features  is  that  it  contains 
references  to  the  most  recent  works  on  dermatology,  even  up  almost  to  the  very  date  of 
publication,  it  also  illustrates  types  of  skin  disease  and  methods  of  treatment  that  have  been 
observed  and  studied  by  Dr.  Jamieson  himself.  It  was  becoming  that  the  Edinburgh  school 
should  produce  a  work  of  this  kind,  and  the  industry  and  ability  of  the  author  have  con- 
tributed to  the  production  of  a  book  which  does  that  ancient  school  of  medical  learning 
credit.  We  must  refer  the  reader  to  the  work  itself,  which  we  cordially  recommend  to  his 
consideration  and  study." — Practitioner. 

"  Dr.  Allan  Jamieson  is  well  known  to  all  our  readers  by  his  most  valuable  periscope  of 
Dermatology,  which  so  often  adorns  our  pages,  as  well  as  by  much  excellent  original  work. 
The  book  seems  to  fulfil,  in  a  very  admirable  way,  all  the  purposes  for  which  it  is  intended. 
It  is  full,  yet  concise  enough  not  to  be  unwieldy.  It  is  arranged  in  a  thoroughly  scientific 
manner,  and  yet  is  severely  practical.  Without  undervaluing  the  labours  or  neglecting  the 
classifications  of  other  writers,  Dr.  Jamieson  gives  his  own  opinions,  and  in  his  own  way. 
Excellent  illustrative  cases  give  a  personal  interest  to  the  descriptions,  and  each  variety  of 
disease  is  so  carefully  painted  in  words  as  to  render  recognition  easy ;  and  then  the  treatment, 
both  local  and  constitutional,  of  each  is  given  in  the  plainest  and  easiest  terms.  We  con- 
gratulate Dr.  Jamieson  and  the  Edinburgli  School,  in  which  he  is  such  a  favourite  teacher, 
on  his  admirable  work." — Edinburgh  Medical  Journal. 

"  If  the  practitioner  s  library  is  to  contain  only  one  book  on  diseases  of  the  skin,  it 
would  be  well  furnished  with  this  book."— Bristol  Medical  Journal. 

"  Tn  the  limits  of  a  short  review,  it  would  be  impossible  to  do  full  justice  to  this  im- 
portant treatise  on  dermatology.  We  can  strongly  recommend  the  work  as  a  standard  text- 
book on  diseases  of  the  skin,  and  one  which  will  not  only  prove  useful  to  the  student,  but 
will  also  serve  as  an  excellent  work  of  reference  for  the  practitioner.    All  the  illustration 

are  well  executed."— Liverpool  Medical  Journal. 
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THE  Work  consists  of  a  series  of  Life-size  Plates,  exhibit- 
ing Forty-five  Figures,  illustrating  all  the  essential 
types  of  the  disease  in  the  Male  and  Female,  including  those 
rarer  varieties  met  with  occasionally. 

The  Illustrations,  without  exception,  are  original.  They 
are  copied  from  paintings  of  cases  which  have  come  under  the 
Author's  observation  during  the  past  few  years. 

The  chief  aim  of  this  Work  is  to  offer  to  the  Medical 
Profession  a  series  of  Illustrations  which  may  prove  useful 
as  a  reference  in  the  Diagnosis  of  Venereal  Diseases. 

To  Medical  Students  who  have  not  sufficient  time  nor 
opportunity  afforded  them  in  their  curriculum  for  the  system- 
atic study  of  the  multiform  expressions  of  Venereal  Diseases, 
it  is  hoped  that  this  Atlas  will  be  specially  serviceable. 

In  the  production  of  the  Plates  neither  labour  nor  ex- 
pense have  been  spared  to  reproduce  the  original  paintings 
with  accuracy  and  finish. 

Each  is  accompanied  by  a  concise  and  clear  description  of 
the  conditions  portrayed. 

The  Atlas  is  printed  on  a  thick  specially  prepared  paper, 
Folio  size,  15  x  11. 

To  afford  those  members  of  the  Profession  who  may  desire 
to  secure  the  Work  in  its  Serial  form  another  opportunity  of 
acquiring  it,  the  Publisher  has  decided  to  re-issue  it  in  Ten 
Fasciculi,  at  Monthly  intervals.  Each  Fasciculus  will  contain 
three  Illustrations,  with  descriptive  Letterpress,  and  along 
with  Fasciculus  X.  the  Title  Page,  List  of  Illustrations,  &c. 
will  be  supplied.  As  but  a  limited  number  of  the  original 
copies  remain  for  sale,  early  application  is  recommended 


FOR  SALE  BY  SUBSCRIPTION  ONLY. 
VOLUME  FIRST,  JUST  READY. 


To  be  issued  in  2  handsome  4/0  Volumes,  of  over  350  pages  each,  illustrated 
with  upwards  0/100  full-page  Facsimile  Chromo- Lithographic  Plates, 
reproduced  from  Photographs  taken  by  the  Author  of  his  ozvn  Dissections, 
expressly  designed  a?id  prepared  for  this  Work,  and  coloured  by  him 
after  Nature.    Price  per  Volume,  42s.  neit. 
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Notwithstanding  the  recent  and  great  advances  in  medical  education  and  the  necessarily 
resulting  increase  of  specialism  in  medical  practice,  little  has  been  done  to  present  the 
practical  aspects  of  Anatomy  in  a  manner  commensurate  with  the  requirements  of  the 
physician  and  surgeon,  and  in  accordance  with  the  existing  state  of  the  science. 

In  the  present  work  the  Author  has  undertaken  to  afford  to  the  practitioner  and 
student  the  opportunity  of  seeing  carefully  and  scientifically  made  dissections  of  the  human 
body,  with  the  various  parts  displayed  in  their  natural  relations. 

While  expressing  his  profound  belief  that  the  best  text-book  on  the  Anatomy  of  the 
Human  Body  is,  and  always  will  be,  the  body  itself,  he  has  endeavoured  to  place  before  his 
readers  a  series  of  facsimile  representations  with  a  view  to  exhibiting  the  exact  Anatomy  of 
each  region. 

The  text  is  full  and  complete,  and  its  materials  represent  the  teaching  of  the  science  of 
to-day  in  its  most  advanced  and  best  approved  style. 

The  arrangement  of  the  subject  matter  is  novel  and  striking. 

The  one  object  which  the  Author  has  had  before  him  has  been  the  teaching  of  Anatomy 
by  the  most  effective  and  correct  method.  The  old  system  viewed  the  bones,  the  muscles, 
the  vessels,  and  the  nerves  as  so  many  distinct  structures,  and  this  method  is  still  very 
generally  adhered  to.  The  student  in  the  dissecting-room,  and  the  young  graduate  in  his 
early  practice,  are  thus  compelled  to  co-ordinate  the  acquired  anatomical  facts  as  best  they 
may,  and  to  bring  them  into  some  practical  shape,  usually,  however,  in  a  manner  more  or 
less  imperfect.  Yet  nothing  can  be  more  important  to  either  surgeon  or  physician  than  a 
just  appreciation  of  the  relations  which  the  various  parts  and  organs  bear  to  one  another, 
and  the  application  of  this  knowledge  to  questions  of  diagnosis  and  treatment. 

While  it  cannot  be  fairly  said  that  a  knowledge  of  any  one  part  of  the  human  economy 
is  intrinsically  more  valuable  than  that  of  any  other  part,  there  are  still  matters  of  prime 
importance  in  anatomical  study,  such  an  the  interdependence  and  the  mutual  relation  of 
associated  organs ;  and  such  knowledge  can  bo  obtained  only  by  conscientious  regional  study 
to  which  this  work  opens  the  way. 


&vo,  pp.  xvi.,  640,  zvith  coloured  Illustrations  from  Original  Drawings, 

Price  25s. 

DISEASES 

OF  THE 

THROAT,  NOSE,  &  EAR. 

By  P.  McBRIDE,  M.D.,  RR.CP.Ed., 

LECTURER  ON  THE  DISEASES  OF  THE  EAR  AND  THROAT,  EDINBURGH  SCHOOL  OF  MEDICINE' 
AURAL  SURGEON  AND  LARYNGOLOGIST,  ROYAL  INFIRMARY,  EDINBURGH  ; 
SURGEON,  EDINBURGH  EAR  AND  THROAT  DISPENSARY. 

(Pentland's  Medical  Series— Volume  Third.) 

(1892.) 


x8mo,  Limp  roan,  pp.  xvi.,  293,  Price  6s.  6(1. 

PRESCRIBING  AND  TREATMENT  IN  THE 
DISEASES  OF  INFANTS  AND  CHILDREN. 

By  PHILIP  E.  MUSKETT, 

LATE  SURGEON  TO  THE  SYDNEY  HOSPITAL  \  FORMERLY  SENIOR  RESIDENT  MEDICAL  OFFICE!;, 

SYDNEY  HOSPITAL. 

(I89I.) 


2>vo,pp.  xii.,  122,  with  32  Illustrations,  mostly  in  colours,  Price  IOS.  6d. 


Svo,  pp.  xii.,  122,  with  32  Illustrations,  mostly  in  colours. 

LEAD  POISONING, 

IN  ITS  ACUTE  AND  CHRONIC  FORMS. 

THE  G 0 ULSTONIAN  LECTURES,  DELIVERED  IN  THE  ROYAL 
COLLEGE  OF  PHYSICIANS,  MARCH  iSgr. 

By  THOMAS  OLIVER,  M.D.,  F.R.C.P., 

PROFI-.SSOR  OK  PHYSIOLOGY,  UNIVERSITY  OF  DURHAM  -,  PHYSICIAN  TO  THE 
ROYAL  INFIRMARY,  NKWCASTLE-ON-TYNK. 

(I89I.) 


Second  Edition,  thoroughly  revised,  large  8vo,  Cloth,  pp.  701,  with  214  Wood 
Engravings,  and  a  Coloured  Plate,  Price  18s. 

THE  SCIENCE  AND  ART  OF 

OBSTETRICS. 

BY 

THEOPHILUS  PARVIN,  M.D.,  LL.D., 

PROFESSOR  OF  OBSTETRICS  AND  DISEASES  OF  WOMEN  AND  CHILDREN  IN  JEFFERSON 
MEDICAL  COLLEGE,  PHILADELPHIA,  AND  ONE  OF  THE  OBSTETRICIANS 
TO  THE  PHILADELPHIA  HOSPITAL. 

(I89I.) 


OPINIONS  OF  THE  PRESS. 

"  So  many  obstetric  manuals  have  been  lately  issued  that  a  fresh  one  is 
apt  to  be  very  critically  received.  This  book,  however,  will  at  once  assume  a 
high  rank  amongst  the  Literature  of  this  department  of  medicine.  The  enormous 
amount  of  labour  and  research  that  has  been  expended  on  it  is  visible  in  every 
chapter. 

"  To  the  obstetrician  one  cannot  over  estimate  the  advantage  of  having 
such  a  book  for  reference,  containing  as  it  does  almost  every  important  question 
expressed  or  written. 

"  The  diagrams  are  most  excellent,  many  being  refreshingly  new  and 
original,  and  as  accurate  as  they  are  graphic. 

"  In  conclusion,  we  cordially  congratulate  the  author  on  the  result  of  his 
labours,  which  is  likely  to  be  of  such  real  and  lasting  benefit  to  his  fellow- 
practitioners  in  all  countries." — Practitioner. 

"  The  work  proper  commences  with  a  very  elaborate  description  of  the 
anatomy  and  physiology  of  the  female  reproductive  organs.  It  is  very  care- 
fully done,  and  the  illustrations  are  numerous  and  suggestive. 

"  The  various  stages  of  development  of  the  foetus  from  the  impregnated 
ovum  are  particularly  well  described,  and  in  addition  to  the  stock  drawings 
with  which  every  student  of  obstetrics  is  familiar,  there  are  several  which  are 
new  to  us,  which  aid  greatly  in  the  comprehension  of  this  complicated  process. 

"  Questions  such  as  the  nutrition  of  the  foetus  in  utero  are  discussed  and 
elucidated  by  frequent  references  to  the  most  recent  discoveries  and  hypotheses, 
and  the  whole  is  worked  up  in  a  pleasant  style,  which  is  humorous  without 
ever  being  trivial. 

"  It  is  satisfactory  to  see  that  the  advantages  of  abdominal  palpation  as 
an  aid  to  the  diagnosis  of  position  are  beginning  to  be  appreciated.  The  details 
of  the  procedure  are  given,  and  the  modus  operandi  is  made  clear  by  several 
woodcuts.  Hitherto  this  valuable  method  has  been  dismissed  with  a  few  words, 
and  we  are  glad  to  see  the  lapsus  filled. 

"  In  conclusion,  the  book  is  considerably  above  the  average  work  011 
obstetrics,  and  is  valuable  both  for  study  and  reference.  There  arc  no  less 
than  215  illustrations,  many  of  which  are  new,  and  the  index  is  unusually 
complete."— British  Medical  Journal. 

"  Dr.  Pauvin  is  to  be  congratulated  on  the  general  stylo  of  his  book .  which 
displays  extensive  reading  as  well  as  sound  practical  knowledge.  The  wood- 
cuts, 214  in  number,  are  lucid  and  well  executed." — Medical  Press  and  Circular 
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The  Publisher  has  pleasure  in  announcing  that  this  Work,  differing  from 
all  others  issued  in  this  country,  and  calculated,  as  he  believes,  from  its  char- 
acter and  the  high  reputation  of  its  very  large  staff  of  learned  Contributors 
(over  300  in  number),  to  be  the  most  practical  and  generally  useful  work  to  all 
classes  of  the  Medical  Profession  of  any  hitherto  presented  to  their  notice,  is 
so  near  completion  that  the  First  Volume  is  now  ready  for  delivery,  and  the 
others  may  be  expected  to  appear  at  regular  intervals  of  two  months. 

The  Hand-Book  consists  of  a  collection  of  concisely  written  Essays  on  all 
the  important  topics  belonging  to  the  broad  domain  of  Medicine,  Surgery,  and 
the  allied  Sciences.  Its  subject-matter  is  alphabetically  arranged,  admitting  of 
instant  and  ready  reference,  and  is  designed  to  cover  so  wide  a  field  and  em- 
brace such  a  variety  of  subjects  as  to  render  it  of  the  greatest  practical  utility, 
lot  only  to  general  Practitioners,  but  also  to  those  who  are  interested  in 
Special  Departments  of  Medical  Science.  The  various  Articles  have  been 
issigned  to  writers  who  are  recognised  by  universal  consent  as  most  competent 
to  handle  them. 

Illustrations  have  been  freely  introduced  wherever  they  will  serve  to 
elucidate  the  text,  and  special  pains  have  been  taken  to  secure  as  large  a  pro- 
portion of  Original  Woodcuts  as  possible. 

The  following  summary  of  the  leading  Subjects  dealt  with  in  The  Hand- 
Book  will  afford  an  idea  of  the  extent  and  scope  of  the  Work,  but  it  is  im- 
possible within  the  limits  of  a  Prospectus  to  do  more  than  give  a  general  out- 
line of  the  contents.  To  secure  the  highest  order  of  excellence,  no  labour  or 
expense  has  been  spared. 

SUMMARY  OF  CONTENTS. 

Applied  Anatomy. — Biology,  Histology,  and  Experimental  Physiology. — Physiological 
and  Pathological  Chemistry. — Toxicology. — Pathological  Anatomy. — Hygiene  and  Public 
Health. — Military  and  Naval  Medicine,  Hygiene  and  Sanitary  Science. — Climatology,  Health 
Resorts,  and  Mineral  Springs. — Life  Insurance. — Medical  Jurisprudence. — General  Pathology 
and  Therapeutics,  and  Physical  Diagnosis. — Materia  Medica,  Medical  Botany,  and  Pharma- 
cology.— Poisonous  Insects  and  Reptiles. — Surgical  Pathology  and  General  Surgery. — 
Orthopedic  Surgery. — Dental  Pathology  and  Therapeutics. — Diseases  of  the  Mind  and 
Nervous  System. — Dermatology  and  Syphilis. — Laryngology  and  Diseases  of  the  Nose  and 
Throat. — Ophthalmology. — Otology.    &o.  &c. 


8vo,  Cloth,  pp.  vi.,  55,  Price  3s.  6d. 


PULMONARY  TUBERCULOSIS, 

ETIOLOGICAL  AND  THERAPEUTIC, 

BASED  ON  AN  EXPERIMENTAL  INVESTIGATION 

By  R.  W.  PHILIP,  M.A.,  M.D.,  F.R.CP.Ed., 


ASSISTANT  PHYSICIAN  TO  THE  ROYAL  INFIRMARY  ;  PHYSICIAN  TO  THE  VICTORIA  DISPENSARY 
FOR  CONSUMPTION  AND  DISEASES  OF  THE  CHEST  ;  LECTURER  ON  THE  PRACTICE 
OF  MEDICINE,  SCHOOL  OF  MEDICINE,  EDINBURGH. 


(I89I.) 


Svo,  Seived,  pp.  36,  Price  is. 

KOCH'S  NEW  TREATMENT  OF  TUBERCULOSIS, 

By  R.  W.  PHILIP,  M.A.,  M.D.,  F.R.CP.Ed., 

ASSISTANT  PHYSICIAN  TO  THE  ROYAL  INFIRMARY,  EDINBURGH  J  PHYSICIAN  TO  THE  VICTORIA 
DISPENSARY  FOR  CONSUMPTION  AND  DISEASES  OF  THE  CHEST  ;  LECTURER  ON  THE 
PRACTICE  OF  MEDICINE,  EDINBURGH  SCHOOL  OF  MEDICINE. 

(1891). 


Svo,  Cloth,  pp.  xvi.,  271,  with  Coloured  Plates  and  35  Engravings, 

Price  IOS.  6d. 

THE  CAUSES  AND  TREATMENT 

OF 

ABORTION, 

By  ROBERT  R.  RENTOUL,  M.D.,  M.R.C.S., 

FELLOW  OF  THE  OBSTETRICAL  SOCIETY,  LONDON. 

WITH  AN  INTRODUCTION  BY 

LAWSON  TAIT,  F.R.C.S., 

(1889.) 


REPORTS  FROM  THE  LABORATORY 

OF  THE 

ROYAL  COLLEGE  OF  PHYSICIANS,  EDINBURGH. 

EDITED  BY 

J.  BATTY  TUKE,  M.D., 
G.  SIMS  WOODHEAD,  M.D., 

AND 

D.  NOEL  PATON,  M.D. 


Volume  First,  Svo,  Cloth,  pp.  212,  with  23  full  page  Plates,  and  19 
Engravings.    Price  7s.  6d.  nett. 

Volume  Second,  Svo,  Cloth,  pp.  xiv.,  280,  with  43  full  page  Plates,  con- 
sisting of  Lithographs,  Chrotno- Lithographs,  and  Micro -Photographs. 
Price  IOS.  6d.  nett. 

Volume  Third,  Svo,  Cloth,  pp.  xii.,  304,  with  11  Plates  and  Folding  Charts. 
Price  9s.  nett. 


Svo,  Cloth,  pp.  xii.,  302,  with  5  Wood  Engravings,  Price  9s. 


DISEASES  OF  THE  MOUTH,  THROAT. 

AND  NOSE, 

INCLUDING 

RHINOSCOPY  AND  METHODS  OF  LOCAL  TREATMENT. 

BY 

PHILIP  SCHECH,  M.D., 

LECTURER  IN  THE  UNIVERSITY  OF  MUNICH. 

TRANSLATED  BY 

R.  H.  BLAIKIE,  M.D.,  F.R.S.E., 

FORMERLY  SURGEON,  EDINBURGH  EAR  AND  THROAT  DISPENSARY  J    LATE  CLINICAL  ASSISTANT, 
EAR  AND  THROAT  DEPARTMENT,  ROYAL  INFIRMARY,  EDINBURGH. 

  (1886.) 


EXTRACTS  FROM  PRESS  NOTICES. 

"  We  have  read  this  book  with  great  interest.  It  is  altogether  a  work  of  much  practical 
value,  and  will  well  repay  perusal  by  the  practitioner." — The  Practitioner, 

"  We  can  heartily  recommend  this  work." — Birmingham  Medical  Review. 

"The  translator  has  succeeded  in  rendering  available  to  English  readers  a  manual 
most  useful  for  their  guidance,  and  which  has  long  been  a  desideratum.  It  is  handsomely 
produced,  and  is  furnished  with  a  very  good  index." — Hospital  Gazette. 

Crown  Svo,  Cloth,  pp.  xii.,  173,  with  60  Illustrations,  Price  5s. 

MANUAL  OF  CLINICAL  DIAGNOSIS. 

By  Dr.  OTTO  SEIFERT, 

PRIVAT  DOCENT  IN  WURZBURG, 
AND 

Dr.  FRIEDRICH  MULLER, 

ASSISTENT  DER  II.  MED.  KLINIK  IN  BERLIN. 

THIRD  EDITION  REVISED  AND  CORRECTED.     TRANSLA  TED  WITH  THE 
PERMISSION  OF  THE  A  UTHORS, 

By  WILLIAM  B.  CANFIELD,  A.M.  M.D., 

CHIEF  OF  CLINIC  FOR  THROAT  AND  CHEST,  UNIVERSITY  OF  MARYLAND. 

  .  (1887. 


EXTRACT  FROM  TRANSLATOR'S  PREFACE. 

The  favour  with  which  this  hook  has  been  received  in  Germany,  and 
its  eminently  practical  and  concise  manner  of  dealing  with  the  different 
important  points  in  diagnosis,  seem  to  justify  its  translation  into  English. 
It  has  been  brought  down  to  the  latest  acquisitions  of  science,  thus  repre- 
senting the  most  advanced  views.  For  the  sake  of  clearness,  the  figures 
relating  to  weight,  measure,  length,  etc.,  as  well  as  the  dose  table  at  the 
end  of  the  book,  have  been  modified  to  conform  to  the  system  used  in 
England  and  America. 


Large  Svo,  Cloth,  pp.  270,  Illustrated  with  13  Plates,  mostly  Coloured. 

Price  Qs. 

SURGICAL  BACTERIOLOGY. 

BY 

NICHOLAS  SENN,  M.D.,  Ph.D., 

PROFESSOR  OF  PRINCIPLES  OF  SURGERY  AND  SURGICAL  PATHOLOGY,  RUSH  MEDICAL 

COLLEGE,  CHICAGO. 

(1889.) 

Crown  Svo,  Cloth,  pp.  xii.,  226,  Price  6s. 

Surgical  Anatomy: 

A  MANUAL  FOR  STUDENTS. 
By  A.  MARMADUKE  SHEILD,  M.B.  (Cantab.),  F.R.C.S, 

SENIOR  ASSISTANT  SURGEON,  AURAL  SURGEON,  AND  TEACHER  OF 
OPERATIVE  SURGERY,  CHARING  CROSS  HOSPITAL. 

(Pentland's  Students'  Manuals.) 

(1891.) 


Crown  Svo,  Cloth,  pp.  xii.,  67,  Price  2S. 

ON  THE  NATURAL  AND  ARTIFICIAL 

FEEDING  AND  CARE  OF  INFANTS. 

By  JOHN  SERVICE,  L.R.C.S.  &  P.,  Ed., 

AUTHOR  OF  THE  "  LIFE  AND  RECOLLECTIONS  OF  DOCTOR  DUGU1D  OF  KILWINNING.  ' 

(189O.) 


Crown  Svo,  Cloth,  pp.  xvi.,  222,  Price  3s.  6d. 

THIR  NOTANDUMS, 

Being  the  Literary  Recreations  of  Laird  Canticarl 
of  Mongrynen  (of  kittle  memory), 

TO  WHICH  IS  APPENDED  A  BIOGRAPHICAL  SKETCH  OF 

JAMES   DUNLOP,  Esq.,  F.R.S.S.,  Lond.  &  Ed., 

Astronomer- Royal  at  the  Observatory  of  Paramatta, 
New  South  Wales,  1831-47. 

By  JOHN  SERVICE,  L.R.C.S.  &  P.,  Ed. 

(1890.) 


Second  Edition,  Crown  8vo,  extra  Cloth,  pp.  xvi.,  287,  Price  3s.  6d. 


THE  LIFE  AND  RECOLLECTIONS  OF 
DOCTOR  DUGUID 

OF  KILWINNING. 

WRITTEN  BY  HIMSELF,  AND  NOW  FIRST  PRINTED  FROM  THE 
RECOVERED  MANUSCRIPT. 

BY 

JOHN  SERVICE,  L.R.C.S  &  P.  Ed.,  Sydney. 

(1888.) 

Seco?id  Edition,  Post  &vo,  Cloth,  pp.  396,  with  12  Illustrations,  Price  IOS. 

DISEASES  OF  THE  DIGESTIVE  ORGANS  IN 
INFANCY  AND  CHILDHOOD, 

WITH  CHAPTERS  ON  THE  INVESTIGATION  OF  DISEASE, 
THE  DIET  AND  GENERAL  MANAGEMENT 
OF  CHILDREN,  AND  MASSAGE 
IN  PEDIATRICS. 

By   LOUIS   STARR,  M.D., 

LATE  CLINICAL  PROFESSOR  OF  DISEASES  OF  CHILDREN  IN  THE  HOSPITAL  OF  THE  UNIVERSITY 
OF  PENNSYLVANIA  \  PHYSICIAN  TO  THE  CHILDREN'S  HOSPITAL,  PHILADELPHIA. 

(189I.) 


Crown  4I0,  extra  Cloth,  gilt  top,  with  70  Plates  exhibiting 
over  400  Figures,  Price  I2S.  6d. 

ILLUSTRATIONS  OF  ZOOLOGY, 

INVERTEBRATES  AND  VERTEBRATES. 

By  WILLIAM  RAMSAY  SMITH  B.Sc, 

DEMONSTRATOR  OF  ZOOLOGY  IN  THE  UNIVERSITY  OF  EDINBURGH. 
AND 

J.  STEWART  NORWELL. 

(1889.) 

EXTRACT  FROM  PREFACE. 

This  book  is  a  companion  to  a  course  of  Systematic  Zoology.  In  it  the  student  will 
find  illustrated  by  Diagram  or  Drawing,  the  structure  of  forms  selected  from  all  the  great 
classes  of  Vertebrates  and  Invertebrates,  and  the  illustrations  arranged  in  systematic 
order.  Our  design  is  to  help  the  student  of  Comparative  Anatomy  in  the  most  important 
and  most  difficult  part  of  a  systematic  course  of  lectures. 


8vo,  Cloth,  pp.  xii,  223,  with  7  illustrations,  Price  93. 


ELEMENTS  OF 

PHARMACOLOGY. 

BY 

Dr.  OSWALD  SCHMIEDEBERG, 

PROFESSOR  OF  PHARMACOLOGY,  AND  DIRECTOR  OF  THE  PHARMACOLOGICAL 
INSTITUTE,  UNIVERSITY  OF  STRASSBURG. 

TRANSLATED  UNDER  THE  AUTHOR'S  SUPERVISION  BY 

THOMAS  DIXSON,  M.B., 

LECTURER  ON  MATERIA  MEDICA  IN  THE  UNIVERSITY  OF  SYDNEY,  N.S.W.  (l887 


SUMMARY  OF  CONTENTS. 

Introduction. 
Chapter  L — Nerve  and  Muscle  poisons. 

Chapter  II. — Substances  which  through  their  molecular  properties  cause 
alterations  of  various  kinds  at  the  point  of  application. 

Chapter  III. — The  action  of  water  and  of  saline  solutions. 

Chapter  IY. — Chemical  cauterisation  by  means  of  acids,  halogens  and 
oxidising  substances. 

Chapter  Y. — The  compounds  of  the  heavy  metals,  and  aluminium  aa 
nerve  poisons,  muscle  poisons,  and '  escharotics. 

Chapter  YI. — The  general  actions  of  the  aromatic  compounds. 

Chapter  YII. — Digestive  ferments  and  food  stuffs. 

Chapter  YIII. — Remedies  acting  mechanically  and  physically. 

EXTRACTS  FROM  PRESS  NOTICES. 

"We  entertain  a  very  high  opinion  of  this  book.  If  the  views  that  it  presents  ol 
the  real  value  of  many  drugs  in  common  use  are  different  from  our  own,  and  often  dis- 
couraging, there  is  the  more  reason  that  we  should  make  ourselves  acquainted  with  them, 
coming  as  they  do  from  so  high  an  authority.  All  of  us  must  confess  that  in  therapeutics, 
at  least,  advance  must  come  as  well  in  the  direction  of  unlearning  and  forgetting  much 
of  what  we  have  been  taught,  as  in  that  of  acquiring  fresh  knowledge  of  a  positive  kind. 
To  all  who  are  of  this  opinion,  and  who  are  interested  in  establishing  a  more  stable 
foundation  for  our  methods  of  treatment  than  we  can  at  present  claim,  we  earnestly 
recommend  this  work,  from  which,  better  than  from  any  other  work  we  know,  they  will 
be  able  to  form  a  correct  estimate  of  the  present  position  of  our  science.  The  English 
edition  is  in  the  form  of  a  handsome,  beautifully  printed  volume,  which  it  is  a  pleasure  to 
possess.  Dr.  Dixson  deserves  credit  for  the  carefulness  of  his  translation." — The 
Practitioner. 

"  •  •  •  We  venture  to  prophesy  a  great  success  for  this,  the  most  generally 
useful  book  on  the  subject  we  have  as  yet  seen.  The  author  seems  to  have  exhausted 
European  medical  literature  for  his  facts,  and  we  are  glad  to  see  acknowledgment  always 
made  to  the  quoted  author.  The  good  index  which  the  book  has  adds  greatly  to  its 
value,  and  to  those  engaged  in  actual  practice  we  heartily  commend  the  '  Pharmacology '  as 
one  of  the  most  valuable  books  on  drugs  published  during  the  decade."— Medical  Press. 

"We  can  speak  in  the  very  highest  terms  of  the  intrinsic  merits  of  the  work.  The 
translation  is  very  good."— Liverpool  Medico- OhirurgicaZ  Journal. 


Crown  Svo,  Cloth,  pp.  xvi.,  642,  with  32  full-page  Illustratonsi, 

Price  I2S.  6d. 

Outlines  of  Zoology 

By  J.  ARTHUR  THOMSON,  M.A.. 

LECTURER  ON  ZOOLOGY,  SCHOOL  OF  MEDICINE,  EDINBURGH. 

(Pentland's  Students  Manuals  , 
(1891.) 


Large  Svo,  pp.  xvi.,  700,  zvith  178  Fhie  Engravings,  many  in  Colour, 

Price  18s. 


CLINICAL  TEXT-BOOK  OF 

Medical  Diagnosis, 

FOR 

PHYSICIANS  AND  STUDENTS. 

BASED  ON  THE  MOST  RECENT  METHODS  OF  EXAMINATION. 

By  OSWALD  VIERORDT,  M.D., 

PROFESSOR  OF  MEDICINE  AT  THE  UNIVERSITY  OF  HEIDELBERG. 

TRANSLATED,    WITH  ADDITIONS  FROM  THE  SECOND  ENLARGED 
GERMAN  EDITION,    WITH  THE  AUTHOR'S  PERMISSION. 

By  FRANCIS  H.  STUART,  M.D., 

MEMBER  OF  THE  MEDICAL  SOCIETY  OF  THE  COUNTY  OF  KINGS,  NEW  YORK. 

In  this  work,  as  in  no  other  hitherto  published,  are  given  full  and  accurate  explanations 
of  the  phenomena  observed  at  the  bedside.  It  is  distinctly  a  clinical  work  by  a  master 
teacher,  characterised  by  thoroughness,,  fulness,  and  accuracy,  it  is  a  mine  of  information 
upon  the  points  that  are  so  often  passed  over  without  explanation. 


Post  Svo,  Cloth,  pp.  498,  with  403  Wood  Engravings,  Price  I2S.  6d. 

MINOR  SURGERY  AND  BANDAGING, 

INCLUDING  THE 

TREATMENT  OF  FRACTURES  AND  DISLOCATIONS,  TRACHEOTOMY, 
INTUBATION  OF  THE  LARYNX,  LIGATIONS  OF  ARTERIES, 
AND  AMPUTATIONS. 

By  HENRY  R.  WHARTON,  M.D., 

DEMONSTRATOR  OF  SURGERY  AND  LECTURER  ON  SURGICAL  DISEASES  OF  CHILDREN  IN  THE  UNIVERSITY  OF 
PENNSYLVANIA  J  SURGEON  TO  THE  PRESBYTERIAN  HOSPITAL,  THE  METHODIST  EPISCOPAL  HOSPITAL, 
THE  CHILDREN'S  HOSPITAL,  AND  TnE  DREXEL  HOSPITAL  FOR  CHILDREN  \  CONSULTING 
SURCEON  TO  THE  RUSn  HOSPITAL  FOR  DISEASES  OF  THE  CHEST,  ETC. 


Second  Edition,  Revised  and  Enlarged,  Crozvn  8vo,  Cloth,  pp.  766,  with 
150  Illustrations.    Price  16s. 

HANDBOOK  OF  DISEASES  OF  WOMEN, 

Including  Diseases  of  the  Bladder  and  Urethra. 

By  Dr.   F.  WINCKEL, 

PROFESSOR  OF  GYNAECOLOGY,  AND  DIRECTOR  OF  THE  ROYAL  UNIVERSITY  CLINIC  FOR 

WOMEN  IN  MUNICH. 

AUTHORISED  TRANSLATION  EDITED  BY 

THEOPHILUS   PARVIN,  M.D., 

PROFESSOR  OF  OBSTETRICS  AND  DISEASES  OF  WOMEN  AND  CHILDREN  IN  JEFFERSON  MEDICAL 

COLLEGE,  PHILADELPHIA. 

(l890.) 


Royal  8vo,  Cloth,  pp.  927,  Illustrated  with  190  Engravings, 
mostly  original,  Price  28s. 

TEXT-BOOK  OF  OBSTETRICS, 

INCLUDING  THE  PATHOLOGY  AND  THERAPEUTICS  OF 
THE  PUERPERAL  STATE. 

DESIGNED  FOR  PRACTITIONERS  AND  STUDENTS  OF  MEDICINE. 

By  Dr.  F.  W  I  N  C  K  E  L, 

PROFKSSOR  OF  GYNECOLOGY  AND  DIRECTOR  OF  THE  ROYAL  HOSPITAL  FOR  WOMEN  \ 
MEMBER  OF  THE  SUPREME  MEDICAL  COUNCIL  AND  OF  THE  FACULTY 
OF  MEDICINE  IN  THE  UNIVERSITY  OF  MUNICH. 

Translated  from  the  German  under  the  supervision  of 
J.  CLIFTON  EDGAR,  A.M.  M.D., 

ADJUNCT  PROFESSOR  OF  OBSTETRICS  IN  THE  MEDICAL  DEPARTMENT  OF  THE 
UNIVERSITY  OF  THE  CITY  OF  NEW  YORK. 


Second  Edition,  Post  8vo,  pp.  xii.,  208,  with  47  Coloured  Illustrations, 

Price  ios.  6d. 

A  PRACTICAL  GUIDE  TO 

MEAT  INSPECTION. 

By  THOMAS  WALLEY,  M.R.C.V.S., 

PRINCIPAL  OF  THE  EDINBURGH  ROYAL  (DICK'S)  VETERINARY  COLLEGE  \ 
PROFESSOR  OF  VETERINARY  MEDICINE  AND  SUROERY. 

(I89I.) 


In  preparation,  Third  Edition,  Revised  and  Enlarged,  with  many 

New  Illustrations. 

PRACTICAL  PATHOLOGY: 

A  MANUAL  FOR  STUDENTS  AND  PRACTITIONERS. 

BY 

G.  SIMS  WOODHEAD,  M.D.,  F.R.CP.Ed., 

DIRECTOR  OF  THE  NEW  LABORATORIES  OF  TUB  ROYAL  COLLEGE  OF  PnYSIOIANR  OF 
LONDON,  AND  THE  ROYAL  COLLEGE  OF  BURGEONS  OF  ENGLAND. 


PRELIMINARY  ANNOUNCEMENT. 

To  be  issued  immediately.    Subscription  21/-  per  anmim,  post  free. 


THE 

JOURNAL  OF  PATHOLOGY 

AND  BACTERIOLOGY 

EDITED,  WITH  THE  COLLABORATION  OF  DISTINGUISHED  BRITISH  AND 

FOREIGN  PATHOLOGISTS, 

By  GEEMAN  SIMS  WOODHEAD,  M.D., 

DIRECTOR  OF  THE  LABORATORIES  OF  THE  ROYAL  COLLEGES  OF 
PHYSICIANS  (LONDON)  AND  SURGEONS  (ENGLAND). 

ASSISTED  IN  SPECIAL  DEPARTMENTS  BY 

J.  G.  ADAMI,  M.B.  (Cantab.)  [Experimental  Pathology) ; 
SIDNEY  MARTIN,  M.D.  (Lond.)  {Pathological  Chemistry); 
M.  ARMAND  RUFFER,  M.D.  (Oxon.)  {Morbid  Anatomy  and  Histology)  ; 
G.  E.  CARTWRIGHT  WOOD,  M.D.  (Edin.)  {Bacteriology) ; 


IT  has  been  felt  for  some  time  that  the  absence  in  this 
country  of  a  Journal  dealing  specially  with  General  and 
Experimental  Pathology  has  militated  against  the  free 
interchange  of  ideas,  not  only  between  English  -  speaking 
pathologists,  but  also  between  British  and  Foreign  workers. 

Although  the  transactions  of  the  Pathological  Society  deal 
with  communications  which  are  brought  before  its  members, 
there  is  no  medium  in  which  longer  articles,  and  those  from 
workers  throughout  the  United  Kingdom  and  abroad,  can  be 
brought  before  a  wider  circle.  It  has  been  thought  desirable, 
therefore,  to  found  a  Journal  specially  set  apart  for  the 
publication  of  original  contributions  on  General  Pathology, 
Pathological  Anatomy,  and  Experimental  Pathology,  includ- 
ing Bacteriology.    These  articles  would,  of  course,  be  mainly 


from  British  Laboratories  and  Hospitals  ;  but  the  co-operation 
of  many  distinguished  Continental,  American,  and  Colonial 
Pathologists  has  been  obtained,  and  it  is  expected  that  papers 
collected  and  edited  by  them  may  be  placed  before  our 
readers. 

In  order  to  add  to  the  interest  and  usefulness  of  such  a 
Journal,  it  is  intended  that,  in  addition  to  the  publication  of 
original  articles,  there  shall  appear  from  time  to  time  critical 
summaries  of  work  done  in  special  departments  of  Pathology 
and  Bacteriology.  Every  article  appearing  in  the  Journal 
will  be  signed  by  the  Author. 

The  Journal  will  appear  at  least  four  times  a  year,  but  the 
main  object  held  in  view  will  be  to  publish  all  papers  as  early 
as  possible  after  they  are  received. 

The  volume  will  be  royal  8vo,  of  about  500  pages  per 
annum,  printed  on  good  paper,  and  illustrated  with  Woodcuts 
and  Chromolithographs. 

Amongst  those  who  have  already  promised  to  collaborate 
are  the  following  : — 


Sir  HENRY  ACLAND,  Bart,  Oxford. 
S.  ARLOING,  Lyons. 
ALEX.  BARRON,  Liverpool. 
J.  ROSE  BRADFORD,  London. 

C.  L.  BOUCHARD,  Paris. 
H.  BUCHNER,  Munich. 

Sir  CHARLES  CAMERON,  Dublin. 

J.  M.  CHARCOT,  Paris. 

A.  B.  CHARRIN,  Paris. 

A.  CHANTEMESSE,  Paris. 

A.  CHAUVEAU,  Paris. 

W.  WATSON  CHEYNE,  London. 

H.  CHIARI,  Prague. 

Sir  ANDREW  CLARK,  Bart.,  London. 

G.  F.  CROOKE,  Birmingham. 

D.  DRUMMOND,  Newcastle. 
S.  DELEPINE,  Manchester. 

J.  DRESCHFELD,  Manchester. 

VON  ESMARCH,  Koenigsberg. 

R.  H.  FITZ,  Boston. 

P.  GRAWITZ,  Greifswald. 
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OPINIONS  OF  THE  PRESS. 

From  the  Lancet. — "  This  is  essentially  a  laboratory  hand-book,  and  its  publication 
should  do  much  to  extend  the  knowledge  of  the  methods  employed  in  the  detection, 
differentiation,  and  cultivation  of  septic  and  pathogenetic  micro-organisms,  which  claim 
so  much  attention  in  the  present  day.  The  chapters  devoted  to  '  Methods '  are  particu- 
larly detailed  and  precise,  so  that  no  one  who  faithfully  follows  the  directions  given  can  fail 
to  attain  results  which  are  as  convincing  in  their  demonstration  of  the  specific  differences 
of  these  minute  organisms  as  they  are  simple  in  the  production.  Too  much  praise  can 
hardly  be  awarded  to  the  very  beautiful  coloured  drawings,  particularly  those  of  various 
potato  and  gelatin  cultures  ;  they  form  a  special  feature  of  the  work,  and  in  their  fidelity 
supplement  in  an  admirable  manner  the  descriptions  of  the  text.  The  authors  will  have  no 
reason  to  regret  the  time  and  labour  expended  on  the  production  of  their  work,  which  is 
sure  to  be  widely  read  and  appreciated." 

From  the  Medical  Press. — "  Bacillus  culture  is  the  humour  of  the  age,  and  the 
publication  of  the  volume  before  us  is  a  wisely  conceived  and  practical  interpretation  of 
the  spirit  of  the  times.  While  it  is  possible  that,  in  certain  quarters,  too  great  significance 
has  been  ascribed  to  micro-organisms  as  etiological  factors  in  disease,  it  is  only  right  that 
every  encouragement  be  given  to  the  exact  study  of  the  question,  that  we  may  sift  the 
known  from  the  problematical,  and  by  a  careful  induction  obtain  clearer  and  broader 
views  than  those  at  present  possible.  This  is  essentially  the  aim  of  the  present  work,  and 
we  gladly  welcome  its  appearance.  The  volume  is  richly  and  beautifully  illustrated  by 
numerous  drawings  in  colour  and  black  and  white.  They  are  certainly  the  finest  which 
have  yet  been  offered  to  the  student  in  this  field  of  the  scientific  world.  It  is  the  best 
guide  to  the  subject  with  which  we  are  acquainted,  either  in  English  or  in  any  other 
language." 

From  the  Birmingham  Medical  Review. — "  Whatever  may  be  the  ultimate  position  of 
micro-organisms  in  pathology,  it  must  be  conceded  that  their  study  is  at  the  present  time 
the  duty  of  pathological  investigators,  and  therefore  a  medical  guide  to  the  methods  of  this 
enquiry  is  an  opportune  publication,  especially  when,  as  in  the  present  instance,  it  is  the 
work  of  experts.  The  present  volume  deals  solely  with  the  methods  to  be  employed.  It  is 
admirably  arranged,  giving  very  full  details  of  all  necessary  apparatus,  etc.,  as  well  as  good 
drawings  of  the  different  organisms.  We  can  warmly  recommend  it  to  all  students  of 
Mycology." 
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The  work  is  an  eminently  practical  one,  deals  with  diseases  from  the  most  modern 
scientific  standpoint,  and  is  in  every  way  thoroughly  up  to  the  times.  In  it  the  etiology, 
symptoms,  diagnosis,  prognosis,  treatment,  and  pathology  of  diseases  are  fully  set  forth, 
making  it  one  of  the  most  thorough  and  scientific  text-books  on  the  subject  ever  presented  to 
the  profession.  Dr.  Osler's  reputation  as  a  writer,  clinician,  and  teacher  insures  to  the  reader 
of  this  work  a  fund  of  information  so  arranged  and  classified  as  to  make  it  easily  available. 
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